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ALLEN & CROUCH

b j‘il‘&'

March 01, 2012

Wyoming Oil & Gas Conservation Commission
P. O. Box 2640

Casper, Wyoming 82602

Attn: Mr, Tom Kropatsch

Re: Encana Oil & Gas USA
Marlin 29-21
Docket 438-2011
Aquifer Exemption Application
Question Regarding Shoshoni, WY

Dear Mr. Kropatsch:

In response to your question regarding whether there might be a potential for water from the
Marlin 29-21 well in the town of Shoshoni, Wyoming, I off{er the following.

Allen & Crouch researched the town of Shoshoni, Wyoming relative to current water use and
population cstimates. Current water use is from groundwater. Shoshoni is located much closer
to Boysen Reservoir than it is to the location of the Marlin 29-21 well. The town of Shoshoni is
located approximately 37 miles from the Marlin 29-21 well. The population of Shoshoni was
635 according to the 2000 US Census and 649 according to the 2010 US Census.

1t can be concluded that water from the Madison formation in the Marlin 29-21 is cconomically
and technically impractical (o be developed, trcated and transported to the town of Shoshoni,
Wyoniing.

If you have any further questions, please don’t hesitate to call.

Sincerely,
7

T /7 /i
G L e

Richard L.. Vine, P.E.
for Encana Oil & Gas USA

cc: Encana Oil & Gas USA

Allen & Crouch Petroleum Engineers 307.234.3571 plione
646 River Cross Road, Casper, WY 32601 307.234.9865 fax
PO Box 976, Casper, WY 82602 allenandcrouch com





RE: DEC letter concerning Marlin #29-21 WDW

The Marlin well at 15,000+ ft. is a good way to dispose of some of the
produced water in the Gun Barrel Unit.

Right now the produced water is released into draws that flow away from
the Unit. It is used for drinking water for livestock and wildlife with no
problems. Several years ago we, Clear Creek Cattle Co, asked the oil
company to release water at a different location in the field so our
livestock had water in that pasture. They released water from pit GB#19.
We have used the produced water since the early 1960’s.

in the Gun Barrel Unit area the ranch has some 15 livestock water wells,
Some are submersible pump water wells some are old seismic holes
turned into water wells and others are artisan wells. In this area you can
make good water wells at 125 to 300 ft. You have a good chance of
hitting a flowing well at 450 to 500 ft. in some places. The water has
some Alkali but is good water. 1 think you could get enough water to run
a circle pivot at that 500 ft. level. There is a lot of flowing water at 1500
to 1800 ft. That kind of weil would easily run any number of circles for
irrigation. The same conditions run south past the Marlin well and on to
the west to the Shoshoni area. The Lysite water has never been any
good. If they wanted a well for the town, they can work with the oil
company to use an old abandoned well and perforate it at a much
shallower depth than the Madison so they could afford to replace the

pump.

With the abundance of good water at very minimal depths there would
never be a need to go to the Madison for water. The cost of that kind of
a project would be totally unrealistic. | would like to see the total project
that Gillette did. I would think that the cost was for lots of piping
because the Madison formation is much different in that area, at 3500 ft.

Clear Creek Cattle Co.

Robert L. Hendry, President





Walter F. Eggers, 111 P.C.
Phone 307-778-4208

Fax 307-778-8175
WEggers@hollandhart.com
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March 7, 2013

VIA E-MAIL

Mr. Todd Parfitt, Director

Wyoming Department of Environmental Quality (WYDEQ)
122 West 25th Street, Herschler Building

Cheyenne, WY 82002

E-mail: Todd.parfitt@wyo.gov

Re: Encana’s Response to Letter of February 11, 2013 from WYDEQ’s Water Quality
Division (WQD) to Wyoming Oil and Gas Conservation Commission (WOGCC)

Dear Director Parfitt:

I am writing on behalf of Encana Oil & Gas (USA) Inc. (Encana). We received the letter that
James P. O’Connor of the WQD sent to Ms. Janie Nelson at the WOGCC on February 11, 2013.
In its letter, the WQD raised several issues and questions concerning Encana’s aquifer exemption
application and presentation to the WOGCC at hearing on January 8, 2013, as well as the
WOGCC’s order granting Encana’s application on the same date. WOGCC Docket No. 3-2013.
We are writing to respond to the issues and questions raised by the WQD.

We appreciated the opportunity to discuss these issues with you, Mr. O’Connor and other
WYDEQ representatives on February 27, 2013. Based on the information we discussed and the
responses in this letter, we respectfully request that the WY DEQ withdraw the objection to the
WOGCC’s order in Docket No. 3-2013, as stated at the end of the second paragraph in the
WQD’s letter of February 11. We are planning to present Encana’s responses to the questions
and issues raised by the WQD, and to questions raised by the US EPA, at the WOGCC’s hearing
on March 12, 2013. ‘

The WQD raised seven issues in its letter. We will address each issue individually.

1. In the last paragraph on page 1 of its letter, the WQD wrote that it views a
water supply well completed by the Wyoming Water Development
Commission (WWDC) for the city of Gillette as a “useful comparison” to the
disposal well project that Encana presented to the WOGCC. We believe that
the WQD was attempting to compare the economics of the two projects.

We disagree that the Gillette’s current subsurface water supply and plan outlined in the Gillette
Regional Master Plan Level [ is comparable to the project Encana presented to the WOGCC at

Holland & Hart ur Attorneys at Law
Phone (307)778-4200 Fax (307)778-8175 www.hollandhart.com
2515 warren Avenue Suite 450 Cheyenne, WY 82001 Musiing S:didyess P.O. Box 1347 Cheyenne, WY 82003-1347

Aspen Biflings Boise Boulder Carsan City Cheyenne Colorado Springs Denver Denver Tech Center }ackson Hole Las Vegas Reno Salt Lake City Santa Fe Washington, D.C.
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hearing on January 8, 2013. A comparison between the Gillette Regional Master Plan Level |
study and the Marlin 29-21 WDW demonstrates that the two projects are completely different:

Gillette  Marlin 29-21 WDW

Drilling depth (ft) 3,000 15,000

Formation thickness (ft) 600* 300 Estimate between drilled and casing depth
Distance to pump station (miles) 0.6 45

Static water level {ft) 400 Surface

TDS (mg/1) 600 1,000

Existing yield {gpm) 8,725 330* Estimate

Potential yield (gpm) 12,870 1,100* 3 wells

This data demonstrates that the differences between the Gillette water project and the Marlin 29-
21 WDW. In order for yields at the location of the Marlin 29-21 WDW to be comparable to the
estimates associated with the Gillette water project there would need to be more than a tenfold
increase at the Marlin location. In other words, the costs associated with delivering the same
yields would increase more than ten times.

In addition to project comparison, we should also consider the costs to water consumers. Encana
presented evidence to the WOGCC that development of water at the Marlin 29-21 WDW
location to meet the needs of the City of Riverton would escalate existing customer costs by 24 5
times from $2.24 per gallon to $54.90 per gallon:
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Encana Exhibit E-9 (presented to WOGCC on January 8, 2013).'

" Encana is reproducing several exhibits that it presented to the WOGCC at hearing on January 8,
2013, and which were admitted as exhibits at the hearing. For a full understanding of Encana’s
presentation to the WOGCC, the reader should review the transcript and complete exhibits from
the hearing.
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As Encana described in detail at the hearing before the WOGCC on January 8, 2013, the specific
water needs of the closest and largest municipality, the City of Riverton, are currently met and
there is not a projected growth need in the foreseeable future. This is distinguishable from the
water needs in Gillette. Specifically, Riverton’s Director of Public Service recognized: “The City
of Riverton anticipates slow, but steady growth for the next 25 years averaging about 2%
annually. Our master planning efforts lead us to believe that the water currently available for our
use from the Wind River Sands (ground water) and the Big Wind River (surface water) to be
adequate for our projected growth.” The Director of Public Service’s complete letter, Exhibit E-
11 at the hearing before the WOGCC, is reproduced below:

Gity of Riverion

Decersher 14, 2042

Richard L. ¥ine, PE
Allen & Cromch

844 Paver Cines Rood
Cagper, WY 52602
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b

inenrely,
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Finally, and perhaps most significantly, at the conclusion of the January 8 hearing, the WOGCC
specifically addressed and rejected the WQD’s comparison between the Gillette water project
and Encana’s proposal. During the Commission’s deliberations before voting to approve
Encana’s application, Acting Chairman Ryan Lance explained that he spoke with the Water
Development office and he recognized key differences between the Gillette project and Encana’s
proposal:

In terms of my view of it, | guess my most recent example
of really expensive water wells is in the context of the Madison
production up in the northeast corner of the state, where we do
have increased demand for water and we have no other real
sources given the perforations in the Fort Union and the rest. And
according to discussions with the Water Development office, those
wells were done at a cost of $5 million per well, two wells, and the
depth that they were drilled to was 3,000 feet into the Madison.

But the situational differences there are quite profound
compared to what we see here, where you don't have any explosive
population growth or increased demand on water. You have other,
according to the letter from the Riverton folks, surface and
groundwater opportunities [Chairman Lance referring to Encana
Exhibit #E-11, reproduced above]. And you even have other
opportunities, as has been testified to here, to perforate the
Madison in the general vicinity of where we're at a quarter of a
mile or even 4 miles away and still have the lion's share of billions
of barrels of water available for domestic use.

WOGCC Hearing Transcript at 146-147.

The WQD wrote on page 2 of its letter that “additional analysis including the use of the Madison
as a source of drinking water for local communities (Shoshoni, Lysite) may also show favorable
determinations of economic and technological impracticality.” Encana researched the current
water use and population estimates for Shoshoni and given the town’s proximity to the Boysen
Reservoir, concluded that the Madison formation in the Marlin 29-21 WDW is economically and
technologically impractical to be used as a water source for Shoshoni. Please see the letter from
Encana’s engineering witness, Mr. Rick Vine, to WOGCC staff, dated March 1, 2012 (attached
hereto as Exhibit A).

The Town of Lysite, while closer in proximity to the Marlin well than Shoshoni, has a current
(2012) population of 94. Lysite’s water supply in 2006 was based on individual wells with good
to poor quality. The recommended supply was shallow (350°) to deep (1,200’) wells near the
town. Total cost was estimated at $929,800. See Wyoming Water Development Commission,
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Lysite Water Supply Level 1 Study (Feb. 2006), available at: http:/library.wrds.uwyo.edu/
wwdcrept/Lysite/Lysite-Water_Supply Level 1 Study-Executive Summary-2006.pdf and
http://library. wrds.uwyo.edu/ wwdcrept/Lysite/Lysite-Water Supply Level 1_Study-
Final Report-2006.pdf (last visited March 7, 2013).

2. In the first full paragraph on page 2 of the letter, the WQD suggested that
potential water production from the Madison Formation in the location of
the Marlin 29-21 WDW should be analyzed for irrigation, stock and
industrial purposes.

The Clear Creek Cattle Company runs livestock in the area adjacent to the area around the
Marlin 29-21 WDW. Mr. Robert L. Hendry, President of Clear Creek, has provided a succinct
response to the WQD’s questions about using the Marlin 29-21 WDW for agricultural purposes.
(Please see Mr. Hendry’s letter, attached hereto as Exhibit B.)

In addition to Mr. Hendry’s comments, Encana notes that its treatment plans for water produced
from the Fort Union formation will provide an alternative supply of water for irrigation, stock
and potential industrial purposes. That treatment is expected to render water that is comparable
from a TDS standpoint to water in the Boysen Reservoir (~ 300 mg/l). This treatment plan is part
of Encana’s overall development plans for the area. Please see Trihydro’s Analysis of the water
resources within the general area of the Marlin 29-21 wellbore, attached as Exhibit C.

3. The WQD questioned whether Encana met the requirements of Chapter 4,
Section 12(a)(iii) of the WOGCC’s Rules (second and third full paragraph on
page 2 of the letter). The WQD recognized that Encana filed its application
with the WOGCC under Chapter 2, Section 12(a)(ii), but wrote: “If Encana
is choosing to modify the application to include §12(a)(iii) as a basis then
appropriate documentation . . . should be included.”

Encana does not intend to modify the application that the WOGCC approved on January 8, 2013.
The application was filed pursuant to the proper WOGCC rule, and the WOGCC granted
Encana’s application pursuant to the proper WOGCC rule.

Chapter 2, Section 12(a)(ii) authorizes the WOGCC to grant an aquifer exemption when the
WOGCC finds after hearing that the aquifer:

... is situated at a depth or location which makes recovery of fresh
and potable water economically or technologically impractical.

Section 12(a)(ii) provides an independent basis for the WOGCC’s aquifer exemption decision.
The various subsections 12(a)(i) through 12(a)(v) are separated by an “or.” The
economic/technological impracticality criteria is independent from the other criteria including
the contamination criteria in subsection 12(a)(iii) cited by the WQD.
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During the January 8 hearing before the WOGCC, Encana made clear that it was providing water
quality evidence to support the position that use of the Marlin 29-21 WDW as a water production
well was both economically and technologically impractical. Encana’s evidence showed that
there were numerous parameters that exceed Secondary Drinking Water Standards, that
hydrocarbons were present in the samples, and that after more than 30 days of swabbing and
sampling, Benzene still showed values at or above the Secondary Drinking Water Standard.
Those factors were summarized in Encana’s Exhibit H-10, reproduced below:

Analytes in Water Samples from Marlin Well m':: iow3
that Exceed Either a Primary Docket No. 3-2013
or Secondary Drinking-Water Standard et

General Parametars 7432012 7152012 | 70912012 w“""?_;‘:‘?g Action
Radium 220 pCIL 2.4+/-00 | 50+-1.4 | 25+-08 E
Radium 228 pCist 662 +- 0.506] .879 +/- 0.45{12.0 +/- 5.86] 8
encana. Major ions

{Fiuoride T mgl | 4 1 4 T 2 ¥ 42 ]
{Sutfete T mgit | 670 1 630 1 550 | 250 I
Physical Pr rties
[Totai Dissolved Scilds (TOS) T mglt_ | 1200 ] 960 | 810 | 500 ]
Dissolved Metals
firon T oot ] 1,810 T 745 i 584 | 300 }
{Manganese [ | 682 1 487 i 1,000 1 50 i
Total Metais
Arsenic ug/L 15 2 17 13

" [Chromium ug/l 181 7 116 160
ifon g/ 108,000 37,500 118,000 300
Lead g/t 297 7 38 15
Manganese ug/t 1,560 764 2,920 50
Mercury ug/l. 3 1 Kl 2

Hydrocarbons

Benzene ug/i. 110 22 18
GRC ug/t 5,300 12.00C 5,000
DRC ugy/t. 160,000 48,000 17,000

The point of this evidence for purposes of Encana’s aquifer exemption request was that when
any one of these factors is present, additional treatment technology is necessary to render the
water fresh and potable. That treatment adds to the technological and economic impracticality of
using the Madison Formation as a source of fresh and potable water.
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4. During our meeting on February 27, WYDEQ asked about Encana’s water
sampling and testing protocol.

It is important to note at the outset that Encana drilled the Marlin 29-21 as a water disposal well,
not a water production well. This imposed some limitations on water testing from the well.

Encana presented three sample sets to the WOGCC at hearing on January 8, 2013. The sample
sets consisted of Madison Formation water samples that were analyzed by Precision Analysis in
Riverton, WY. A sample taken on July 3, 2012, was pulled at 5:00 pm after 75 barrels (bbls) had
been swabbed out of the wellbore (the full tubing volume was 50 bbls). Encana took samples
after 1.5 times the tubing volume had been pulled out of the well to assure formation water was
tested and not water located in the tubing from previous operations. This sample was pulled on
site and put into the appropriate testing bottles provided by Precision Analysis. The bottles were
then stored in a cooler and taken to Precision Analysis for analyzing. When the samples were
dropped off, a full custody transfer document was filled out at that time and signed off by Encana
and Precision Analysis.

While continuing to swab on the wellbore, samples were continuously measured in the field for
Total Dissolved Solids (TDS) via Encana’s field TDS meter. This measuring device showed
variation in the TDS of the fluid and was used as a guide when to pull samples to send into
Precision Analysis. The data from this meter can be seen below along with the times that
samples were pulled for Precision Analysis. As demonstrated below, the field meter is not as
accurate as the testing done in the lab but is a good guide. Early in the life of the swabbing, a
higher TDS event was seen (~5000 mg/L TDS) but did not last long. Encana did not pull a
~sample for Precision Analysis during this time as it was unsure if the water was representative of
the formation.

As the TDS numbers on the field meter declined and leveled out, a second sample was pulled for
Precision Analysis on 7/5/12 at a total swab volume of 176 bbls. The same process was
performed as on the first sample. The TDS meter continued to show consistent data and third
sample was pulled and sent into Precision Analysis for analyzing on 7/9/12 at a total swab
volume of 338 bbls. Again, following the same process as outlined above. Continuous
monitoring of the TDS was performed throughout the swabbing process; the data remained very
consistent and no other samples were pulled. It was determined that the three samples pulled
were representative of the Madison Formation.
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This testing regime followed standard practices. Encana has attached, as Exhibit D to this
response, a letter, sample collection guide, and signed Quality Systems Manual from Precision
Analysis, the independent laboratory that conducted the water analysis from the Marlin well.
Encana explained the treatment requirements in detail to the WOGCC. Exhibit E-10 summarized
those additional treatment requirements:
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Ion Exchange, Reverse Osmosis, Power Generation, Engineering and Construction are the
majority of the cost (~90%) depicted above. The “Water Treatment Plant Design” flowchart is
the same process that will be used for treatment of Fort Union produced water.

5. In the last full paragraph on page 2, the WQD wrote, “it is our
understanding that the applicant will require an exemption of the Madison
formation within a 4.5 mile radius of the wellbore, rather than a 1/4-mile
radius.”

In both of its applications (WOGCC Docket No. 3-2013 and the disposal well/initial aquifer
exemption application in WOGCC Docket No. 438-2011), Encana requested an aquifer
exemption in the Madison Formation within a 1/4-mile radius of the Marlin 29-21 WDW.
Encana presented extensive modeling evidence at the January 8, 2013 hearing, and demonstrated
the radius of influence of the injection program.

Encana demonstrated that the radius of impact is 4.5 miles after 50 years of injection and 50
additional years of shut in. The modeled injection water had a TDS of approximately 6,000 mg/l
and the modeled formation water was approximately 1,000 mg/l. The 4.5 mile radius is defined
as any increase (1 mg/l) to baseline Madison Formation water (1,000 mg/l). The modeled
injection/disposal rates were the maximum possible rates of 4100-4200 ps, which exceed the
rates that Encana anticipates:

Simulated water injection rate vs. time

LTI
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The results showed a maximum increase in final formation water salinity of 5,030 mg/] is within
Y mile of the Marlin 29-21 WDW wellbore:

Incremental change in insitu water salinity from
the baseline at 100 years
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Most importantly, the WOGCC considered and addressed the radius issue during its
deliberations at the conclusion of the hearing. Commissioner Williams stated:

... I think that the evidence clearly shows that it is economically
impractical to develop this as a source of potable water whether
you add in a treating plant or not.

And I guess | agree that the testimony suggests that we're
talking about, you know, a Madison aquifer that is relatively
continuous across the entire basin. But I don't think that we can
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take that fact and say that, well, because there's a drinking water
well 30 miles away that's shallow that we can't approve an aquifer
exemption for this well. Because in that same -- in that same broad
geologic definition of the Wind River Basin, you've also got oil
fields and gas fields producing from this.

And so I really do think we need to isolate our thinking
in that to some small area in the vicinity of the well, whether
that's a quarter of a mile or whether that's the 4 1/2 miles that
the model indicated there would be contamination, I think the
conclusion is the same probably regardless of what it is.

WOGCC Hearing Transcript at 140-141 (emphasis added). We anticipate that the Commission’s
written order granting Encana’s application will grant the exemption for the proper 4 1/2-mile
exemption radius.

6. At the bottom of page 2 and top of page 3 of its letter, the WQD questioned
the potential for induced seismicity resulting from the proposed disposal
operations.

We have analyzed this issue and, in particular, the pore pressure question that we discussed on
February 27, 2013.

At the hearing on January 8, Encana presented — and the WOGCC considered — reservoir
pressure impacts shown through Encana’s modeling work. That evidence shows that the pressure
increase to areas near faults is extremely minor:
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Percent change in reservoir pressure after 100
years
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In addition to the evidence presented at the hearing, Encana notes that the WOGCC rules require
a step rate test within 3 months of first disposal. The WOGCC will take this step rate data and
authorize a maximum surface injection pressure. The WOGCC'’s rules do not normally allow the
approval of a maximum surface injection pressure above the fracture gradient (breakdown

_pressure). This will resolve any seismicity concerns, particularly given the fact that the Marlin
29-2T"WDW is located more than 5 miles from the nearest minor fault to the west and more than
10 miles from a major fault to the east.

The Madison formation is confined within the overlying Amsden formation and the underlying
Gros Ventre formation. The Amsden and Gros Ventre formations in the Marlin 29-21 wellbore
are shale-dominated confining stratigraphic sequences as shown in the Exhibit L-9 below in the
gamma ray signature (1* track). The nggl_e_ep_fcmnaﬂg_ in the Marlin 29-21 WDW is an
approved disposal zone with injection ¢ bls/d. This injection rate
was determined after conducting a step rate test in the formation (for “details refer to Encana’s
responses to EPA’s question #9). A temperature log was run before and after the Tensleep
formation step rate test to assess injection isolation. The temperature log shows that the Tensleep
formation is confined by the overlying Phosphoria formation and the underlying Amsden
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formation, the same Amsden formation that overlies the Madison formation in the Marlin 29-21
WDW wellbore. The temperature log is presented below.

Wind River Base Water Management
Water Disposal
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7. In the first full paragraph on page 3 of the letter, the WQD cited Moneta
Divide project estimates and concluded: “Neither the evidence nor the
modeling provided to date project the cumulative effect that will result from
injection into the Madison formation.”

We do not believe that projected project estimates, which are still under review, would have been
an appropriate measure for the aquifer exemption analysis conducted by the WOGCC.

Even if future project proposals are analyzed, we believe that the figures cited by the WQD in its
letter are grossly overstated. The WQD provided disposal ranges between 4,100,000 and
8,200,000 barrels per day of injection. Those figures assume that the maximum number of
potential wells is brought on line at one time, which in Encana’s view is not only speculative, but
unrealistic.

Encana recognizes that any changes to the injection rates and volumes authorized by the
WOGCC following its February 2012 disposal well permit hearing would require Encana to
make a filing with the WOGCC seeking approval for those changes.

8. Finally, in the second full paragraph on page 3, the WQD quoted from the
WWDC’s Wind/Big Horn Basin 2010 Groundwater Report and concluded:
“Clearly, future potential use of the Madison aquifer in the area of
development is within the realm of possibility.”

To the limited extent that the WWDC’s report is instructive to the aquifer exemption issue
considered by the WOGCC, we believe that the WQD’s quotations from the WWDC’s report are
not complete and do not accurately reflect WWDC’s conclusions. A complete copy of Chapter 9
of WWDC’s Report is available at: http://waterplan.state.wy.us/plan/bighorn/2010/finalrept/gw-
ch09.htm] (last visited Feb. 26, 2013).

At the beginning of the Report, WWDC recognized that the Report included general assumptions
and cautioned against applying the Report to specific development prospects:

The various methods commonly used by hydrogeologists and
groundwater engineers to define specific groundwater development
prospects were scaled-up, and very general assumption were
utilized, to characterize a hypothetical basin-wide resource
(Section 6.2). The lack of the data that would be required to
provide a comprehensive basin-wide evaluation of any single
aquifer or area limits the level of details that can be applied to
specific development prospects. In most cases hydrogeologic and
hydrogeochemical data available for areas that have not already
been developed are sparse. While this study provides a summary of
available information and general guidance on the groundwater
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resource potential of the WBRB, new development of groundwater
in sufficient and sustainable quantities and quality to meet supply
requirements will require some degree of site-specific
hydrogeologic investigation and analyses.

Report at § 1.6 Basis of this groundwater assessment (page 1-10) (emphasis added). We believe
that WQD did not recognize this limitation in its letter. Most significantly, the WQD did not
acknowledge the WWDC'’s recognition and ultimate conclusion:

The Paleozoic aquifers, primarily the Madison—Bighorn aquifer in
the Bighorn Basin (the Madison aquifer in the Wind River Basin),
probably have the best potential for developing high-yield wells,
depending on site-specific hydrogeologic conditions. Yields up to
14,000 gpm under flowing artesian conditions have been measured
from the Madison-Bighorn along the west side of the Bighorn
Basin. Because Paleozoic aquifers are confined in most places,
lowered hydraulic head associated with large withdrawals,
great drilling depth, and poor water quality may constrain
development in some areas.

Report at § 9.1.2 (page 9-221) (emphasis added).

Encana presented evidence to the WOGCC that say the low and high permeability modeling
scenario over a 50-year period of injection showed a modeled change to the Wind River Basin
Madison fluid in place (OWIP) of 0.07-0.13%. See Encana’s Exhibit RM12 (WOGCC Hearing;
January 8, 2013).

At the conclusion of the WOGCC hearing on January 8, Chairman Lance addressed the site-
specific conditions in the area of the Marlin 29-21 WDW and concluded:

And I guess by granting this exemption, we're going to be
functionally touching a fractional interest of a very small portion of
the overall water available in the Madison elsewhere even in the
general vicinity. [ mean, we're not talking about much if anything
in terms of the grand scheme of our ability even if we do go
forward and want to drill two wells at $9 million, and then adding
in the completion and pumps costs at an extra $500,000. We can
go 4 miles away and hit the mother lode again and treat it and do
whatever we want to do there.

WOGCC Hearing Transcript at 147. We believe this is precisely the analysis that is directed by
the applicable WOGCC rule.
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Please contact us if you have any questions. Based on these responses and our conversation on
February 27, we respectfully request that the WYDEQ withdraw the WQD’s stated objection to
the WOGCC’s January 8, 2013 decision in Docket No. 3-2013, prior to the WOGCC’s hearing
on March 12, 2013. Thank you.

Sincerely,

e

Walter F. Eggers, 111
of Holland & Hart LLP
Attorneys for Encana Oil & Gas (USA) Inc.

enc.

cc: Via E-mail

: Mr. James P. O'Connor, P.G., WQD (james.oconnor@wyo.gov)
Ms. Deb Harris, P.G., GPC West District Supervisor
(Deborah.Harris@wyo.gov)
Ms. Linda Bowling, US EPA (Bowling.Linda@epamail.epa.gov)
Ms. Lucita Chin, US EPA (Chin.Lucita@epamail.epa.gov)
Mr. Jerimiah Rieman, Governor's Office (jerimiah.rieman@wyo.gov)
Mr. Harry LaBonde, Director, WWDC (harry.labonde@wyo.gov)
Mr. Pat Tyrrell, State Engineer (patrick.tyrrell@wyo.gov)
Mr. John Wagner, WYDEQ (John.Wagner@wyo.gov)
Mr. Kevin Frederick, WYDEQ (Kevin.Frederick@wyo.gov)
Mr. Bill Dirienzo, WYDEQ (Bill.Dirienzo@wyo.gov)
Ms. Janie Nelson, WOGCC (janie.nelson@wyo.gov)
Mr. Eric Easton, WOGCC (eric.easton@wyo.gov)
Encana

6051036 3





Trihydro

CORPORATION

memorandum

To: Mr. Steve Greene, Encana Oil and Gas (USA), Inc.
Mr. Ryan Athey, P.G., Carly Sowecke, G...T., Joel
From: Farber, P.E., P.G., Trihydro

Date: March 7, 2013
Marlin 29-21 WDW - Response to WDEQ Objection of
Re: Agquifer Exemption for Madison Formation

The purpose of this memorandum is to provide Encana Oil and Gas (USA), Inc (Encana) with
information regarding available water resources in the Moneta Divide area of Wyoming. Encana
requested this information in response to Wyoming Department of Environmental Quality (WDEQ)
Water Quality Division {(WQD) objections to the proposed aquifer exemption for the Madison Formation
for the Marlin 29-21 WDW injection well. The objection was issued in a letter from WDEQ dated
February 11, 2013 (WDEQ letter). The portion of the objection letter that Trihydro is providing response
to regards the practicality of developing water resources (both surface water and groundwater) for
beneficial use in the vicinity of the Madison Formation near the location of the Marlin 29-21 WDW. The
Marlin 29-21 WDW was completed in the Madison Formation at a depth of 15,500 ft bgs. Chapter 4
12(a)(ii) of the Wyoming Oil and Gas Conservation Commission (WOGCC) Rules and Regulations states
in part “... it is situated at a depth or location which makes recovery of fresh or potable water
economically or technologically impractical ...”

The Available Groundwater Determination Technical Memorandum (Wyoming State Geological Survey
{WSGS] 2012), which is cited in the WDEQ letter, states that “...the Madison—Bighorn aquifer in the
Bighorn Basin (the Madison aquifer in the Wind River Basin), probably have the best potential for
developing high-yield wells, depending on site-specific hydrogeologic conditions.” The report also notes
that, “Because Paleozoic aquifers are confined in most places, lowered hydraulic head associated with
large withdrawals, great drilling depth, and poor water quality may constrain development in some
areas.” The latter statement implies that it may not be practical to develop groundwater in the Madison
Formation in all areas of the Wind River basin.

There are other sources of groundwater at shallower depths that could be developed at less cost than the
Madison Formation in the vicinity of the Marlin 29-21 WDW. Table 1 shows aquifers (saturated portion
of the formation) in the Wind River Basin (WRB) that are shallower and may provide groundwater that is
of similar quality to the Madison Formation. The table was compiled using data from Occurrence and
Characteristics of Groundwater in the Wind River Basin, Wyoming (Richter 1981) and the WSGS 2012
reports. Based on the data shown in Table 1, the Split Rock and Wind River aquifers are likely water
supplies in the area. These aquifers have been developed locally by users for domestic, stock, and
municipal uses. The Wind River Formation, in particular, is used by the cities of Riverton, Pavilion, and
Shoshoni as sources of municipal supply. These formations are encountered at depths less than 3,000 feet

1252 Commerce Drive | Laramie. WY 82070 | pnone 307/745.7474 | 13x 307/745.9729 | www.ilrihyaro.com
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as shown on the cross sections on Figure 1. Water quality may be variable throughout the formations
depending on distance from outcrop and depth.

Aquifers in the Frontier, Muddy, and Cloverly formations may also represent potential water supplies.
These formations are at depths of approximately 10,000 feet in the vicinity of the Marlin 29-21 WDW,
and are not documented to be used for municipal supply in the basin. Richter notes 84 private domestic
wells completed in these formations compared to over 1,700 wells completed in the Wind River
Formation. Water yield data for these formations shown in Table 1 are largely based on petroleum tests.
Water quality in these formations is better near the margins of the basin with increasing total dissolved
solids concentrations toward the interior of the basin.

A review of the available references was performed to identify the aquifers being used for supplies other
than domestic. The following is a summary of the information provided in the Richter 1981 report:

»  The majority of stock and irrigation wells in the area are sourced in the Quaternary, Split Rock and
Wind River formations.

«  The uranium and petroleum industries use groundwater sourced in the White River, Wind River,
Cloverly, Frontier, Phosphoria, and Tensleep formations.

A search of the Wyoming State Engineer’s (SEQ) database was conducted to identify water wells drilled
in the vicinity of the Marlin 29-21 WDW. Water wells excluding monitoring wells in the basin,
Townships 94W-87W and Ranges 34N to 39N, are shown on Figure 2 and sorted according to depth in
Table 2. The wells shown on Figure 2 are less than 4,000 feet deep indicating that they are likely sourced
in the Fort Union, Wind River Formation, or Quaternary deposits. Most of the wells (96.1 percent) are
less than 1,000 feet deep, indicating that the upper portion of the Wind River aquifer is the most used
aquifer in the area.

Permitted water well uses range from coal bed methane, domestic, miscellaneous, irrigation, municipal,
and stock use. Eighty-seven percent of the water wells in the area serve as either domestic household use
or stock use wells; and are, therefore permitted for 25 gallons per minute (gpm) or less. Miscellaneous
use wells, 9 percent, most likely account for varied industrial uses in the basin. Permitted coal bed
methane, irrigation, and municipal wells account for about 2 percent of the water well use in the Wind
River Basin. Well yields range from 800 (gpm) to 1 gpm. Wells in the 2,000 to 1,001 ft-bgs and 1,000-
501 fi-bgs depth range produce the highest average yields at 53 gpm and 41 gpm, respectively. These
wells are completed in the lower portion of the Wind River Formation.

Surface water in the vicinity of the Marlin 29-21 WDW does not represent a significant source of supply
for the area. Surface water is used predominantly for irrigation and stock watering but not for domestic or
municipal purposes. Sources of surface water in the area include Badwater Creek and Poison Creek. The
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Wind/Bighorn River Basin Water Plan (MWH 2010) identifies approximately 1,100 acres of land
irrigated from Badwater Creek. Poison Creek is not documented as having irrigated acreage.

REFERENCES
MWH Americas, Inc. (MWH). 2010. Wind-Bighorn Basin Plan Update. Prepared for the Wyoming
Water Development Commission: Fort Collins, Colorado.

Richter, H. R., Jr. 1981. Occurrence and characteristics of groundwater in the Wind River Basin,
Wyoming — Volume IV of a series of reports prepared for the U.S. Environmental Protection
Agency: Laramie, University of Wyoming Water Resources Research Institute. vol. IV-A, 149
p. and vol. IV-B pl.

Wyoming State Geological Survey. 2012. Available Groundwater Determination Technical
Memorandum. Wind/Bighorn River Basin Water Plan Update Groundwater Study Level 1.

Prepared for the Wyoming Water Development Commission: Laramie, Wyoming.
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TABLE 1. WIND RIVER BASIN AQUIFERS
MARLIN 29-21 WDW AQUIFER EXEMPTION RESPONSE
ENCANA OIL GAS (USA) INC.

Potential Yield TDS DLe@
aquifer __gpm mg/l ft bgs
Quaternary deposits 1000 100-1000
Split Rock/White River aquifer 300 <1000 0-3,000
Wind River aquifer 3000 100-5000
Fort Union aquifer na >1000
Lance aquifer na >1000 3,000-8,000
Mesaverde aquifer na >1500 8,000-10,000
Frontier aquifer 5-150 500-3000
Muddy Sandstone 20 >1500
Cloverly aquifer 25 >1500 10,000-13,000
Sundance aquifer 25-50 500-2000
Nugget Sandstone na na
Park City (Phosphoria) aquifer 1000 <1000
Tensleep Sandstone 500 500-2000 13,000-15,000
Amsden aquifer 500 na

Notes:

TDS - total dissolved solids

gpm - gallons per minute

mg/l - milligrams per liter

ft bgs - feet below ground surface
na - data not available

M:CtoF\EnCana\583-028-001\Finals\2_Tables\201303_AquiferData_TBL-1 1of1





FREMONT AND NATRONA COUNTIES, WYOMING

TABLE 2. WATER WELL INFORMATION

MARLIN 29-21 WDW

AQUIFER EXEMPTION RESPONSE

M \CloFEnCanaiS83-028-001\Finais'2_Tablesi201303_SEO-Wells_TBL-2

Quarter/Q (gﬁ;;is Number of{ Percenta; Well Yields
Waell Depth| Status Township Range Section uartat Usa(s) par Depth Range Wells of weusge {Averagq;gallons
minute) per minute)
920|COM 34 7 W 22SENE CBM 10.06 4000-2001 i5 2
378|COM 4 9 W 23INESW STK 4 000-1001 .8
DOOFADJ 8 4 W 4[SWSW DOM_GW,; STK 0 000-501 4 0.0 4
2208|FADJ 38 4 W 4]SWSW DOM_GW; IRR_GW; STK 5 00-101 8 3.8
2000]FADJ 39 2 W 7[SWNE___|STK 25| 00-10 5 123
390]COM 88 W 7][SWNE MIS 25}
3601FADJ 0 W 7{SENW STI 25 Waeil Permitted Use | -Number ] Percentay
00{COM 0 W 1[NENE ST 20 Not listed 0.00
40[FADJ 1W S|SENE STI 10, Coal Bed Methane .23
00]COM 7TW ENW MIS 7.5 Domestic 34 1.09
051|FADJ 4 W MUN_GW 150 Miscellaneous 9 .05
045]INC 8 W NWNW MIS ﬁi Irrigation 4 0.93
045[INC 35 88 W NWNW MIS; STK 30, Municipal 4 0.3
04 38 0 W SENW IS 50 Stock 243 156.38
WCTFADJ 38 34 W 0 MUN_GW 280
040]COM 38 0 W 1[SENW MIS 14
020]COM 39 4 W 5|NWSE DOM_GW 1
000}COM 38 4 W 11{NWSW DOM_GW 25|
000IFADJ 39 2 W 25|NWSW TK 5
000]FADJ 37 0 W 12[NWNW TK 20
985{FAD.J 4 W 4§WNE |STK 6
65{COM 0 W 29|NWSE IS 4
40| INC W 24|SENW MIS; STK 0
67[INC 38 W S5|NESW DOM_GW, IND_GW,; MIS; STK 40,
867 8 w S|NESW MIS [i]
850 7 W 17INENE MI 2
800|FADJ 7 W 17INWSW STl
730]FADJ 38 W 28[NWRNW S
730[FADJ 38 W 28[NWNW__[S' 25]
706|FADJ 36 W 13[NENW MIS 40|
700]INC 38 0 W 3|SENW IND_GW, STK 25|
60|COM 34 7 W 24|SENW 4
40[FAD.J 35 7 W SWSE 1
20| FADJ 37 W SESE 1
20| FADJ 38 4 W SENE IMUN_GW 280]
9]COM W 4|NWSE [ 37
00{FADJ 0 W SWNW STK
0C{FADJ 1 W 5|SENE |STK
00 0 W 7|SWSE IS 1
00[{FADJ 4 W 11]NWSW DOM_GW; STK 2
00]COM 4 7 W 28|NENE |STK
00|COM 89 W 29INWSW S; STK 3!
00[INC 0 W 3|SENW ND_GW,; STK 2_‘|
95]|COl 2 W 28|SENW K 5
75[CO! 3 W 16|NENE K 25|
65]CO 7 W 12]NWSE IRR_GW. 650
65[FADJ 3 W 6|SWNE STK 15|
60{COM 0 W 28[SWNW ST 25|
50]FADJ 0 W 29/SWSE T
50[FADJ 0 W 30|SWNE T
550[FADJ 1 W 36]SWNE T
550|COM w ESW MIS; STK 2!
549|COM W ESE STK
545{FADJ W 18|NWSE MIS 10,
7|COM 4 W 22|SWNW DOM_GW 20
7|COM W NWNE STK 4
7[FADJ 4 W T1[NWNE__[MIS 25
o|com 89 W 25|SWNE STK 10
05 88 W 18I1SWNE IND_GW; STK 10|
01]FADJ 90 W 11[NENE MIS 5|
00|FADJ 35 T W 5INESW STK 3
00|FADJ 9 W 1]SWSE S
00|FADJ 0 W J4[NWSE___[STK
00[INC 7 W 22]NWNE MIS; STK 2
00|FADJ 38 4 W 29[SWSE DOM_GW,; STK 2
00|FADJ 38 0 W 5|SESE ISTK 2
00| COM 8 4 W 1/NWSE DOM_GW; STK
00| COl 5 0 W 6|NWSW STK 25|
00[COl 7 0 W 6]SWNE |MIS 22
00|COl 4 W 0]SENE DOM_GW,; STK
98IFADJ 7 4 W 1|SWSE Tl
490|FADJ W 17{NENW T
485|COM 4 W 16{NWSW T
480]FADJ w 29|SWNW Tt 25
480]COM 0 W 1|SWSW TK 3
480{FAD. 4 W 7[NWNW S 60
475|FAD. o W 2|NENE ST
475|FADJ 0 W 6|NESE STI
475|FADJ 2 W 2]SWNW K 4
475|FADJ 0 W 36]NWSW K 5
470|FADJ 1w 33|SENE 1
460|FADJ 3 W 22[SESE 2
460|COM oW 21)NENE TK 25|
450|COM 4 8 W 28|NESE K 5.
450|FADJ 89 W 33ISWSE STK 5_’{
450|FADJ 6 90 W 12|[NWNE DOM_GW,; STK 5
450|COM 5 89 W SENE STK 25|
450|COM 4 88 W NENW STK 15
450 38 4 W SESE DOM_GW; MIS 25|
446]INC 38 34 W SWNE MUN_GW 50
440]INC 39 W SWNE IND_GW 25
440}FADJ 39 34 W NWSE MIS 10
440jCOM 7 8 W NWSE ST 18
440|COM 6 w 26{SESE ST 25|
435|COM 7 4 W NWSW STi 25|
425|FADJ 9 2 W ﬁESW DOM_GW: STK 15
420]FADJ 9 2 W NWNW STK 5
415|COM 8 34 W WNW DOM_GW 25/
415|FADJ 38 34 W 4|[NWNW _ |DOM_GW
410]FADJ 38 34 W NESW DOM_GW 1
405[FADJ 38 92 W 28|SENE [STK 5.
405[COM 35 90 W 3|swsw_[STK
1of5





TABLE 2. WATER WELL INFORMATION

MARLIN 29-21 WDW

AQUIFER EXEMPTION RESPONSE
FREMONT AND NATRONA COUNTIES, WYOMING

Yieid
Woell Depth| Status | Township Range Section | arerd Usets) ‘9:1""“
minute!
400|FADJ 8O W 22|NESE___[STK 5
400[COM TW 29[SENE__[STK 10
400(FADJ 0 W SWSW__[STK
400|FADJ 2 W SWNW__|STK 1
400|FAD. 88 W NWNE __[DOM_GW 2.
400[FAD. 38 84w 5[SWSW___JDOM_GW 20
400]FAD. 38 92 W 1[SWNW__[ST. 2
400[CO 35 88 W 6[SESE___[STK 7]
400|COl 35 88 W 6
400|COM 37 89 W 35
400|FADJ 35 oW 0.3
400]FAD. 38 34 W 0
400{FADJ 38 4 W 5
400|FAD. 36 7W B
400[FAD. 38 4 W 4]
95| FAD. 34 W 11[NESW__|DOM_GW. 2
91]COM 34 W 28|NWSW_|DOM_GW 25
350|INC 4 W 22[SWSW_ WIS 25
390|FADJ Y IW 20[NENE___[DOM_GW, STK
385[FADJ 38 4 W 13[SENW __|DOM_GW 1
385[FADJ 38 0 W 18[NWNW_|DOM_GW 1
385[COM 38 AW 13[SENW___|DOM_GW
385|FADJ TW 8|SENE __JOOM_GW, STK g
382[FADJ 34 W 26|NWNW__|DOM_GW 5
380[FADJ 94 W 13[NWNW_|DOM_GW 12|
380|FADJ 34 W 14[NWNW_|DOM_GW B
380[COM a W T4[SWSW_|STF 25
380[FADJ IW 22[NWNW_[STK g
380|COM TW NESW__|STK 5
75[FADJ 0 W 24]NENW_[STK 10
75[FADJ 8 W 2[NWSE_|STK 20
70|FADJ 38 94 W 11[SWSE__|DOM_GW. 25
70]FADS 94 W 26|NWNW__|DOM_GW ()
370|FADJ LW 5[SESW__|DOM_GW, 51K 20
370|FADJ N W NWNW__[STK [
368|FADJ N W NENW__[STK 10
365[FADJ 94 W NWNW_|DOM_GW 25
365|FADJ 4 W NWRW_[MIS 0
364|COM W NWSE__[IRR_GW 800
360|FADJ TW 16]NWNE__|STK 0
360|FADJ 38 W 15[SWSW__[DOM_GW 20
0[FADJ B 34 W 11[NESW___|DOM_GW
0[coM 5 TW 36|SENW__[STK g
50 [FADJ B 4 W 15|SESW __|[DOM_GW 2
56|FADJ 8 4 W 22|NWSW__|DOM_GW
§3FA3J 7 IW 34|NWNW_[STK 1
S5IFADJ 5 W 29|SESW__ |DOM _GW, STK 1
— '«lSOIFADJ 39 B9 W 2|NENW __|STK
50[FADJ 39 W §[SENW__|DOM_GW, STK 1
45[FADJ 38 54 W 5|SESW__|DOM_GW; STK
43|FADJ 4 W 22[NWSW__IDOM_GW; MIS 25
340|FADJ T W 22|NWSW__|DOM_GW 0
340|FADJ 4§ W 2[NWSW__|DOM_GW,_ STK 8
40[FADJ N 4 W 2[NWSW_|DOM_GW 0
340|FADJ 38 W 2[SESE __|DOM_GW 3
340 4 W 7|NWSW_|DOM_GW. MIS 0
37]COM W 2[NWSW_|DOM_GW 5
36|FADJ TW 0[SWNW_|STK 0
35{FAD. 4 W 2INENE. DOM_GW
35[FAD 0 W 2|NENE___|DOM_GW. 17.
32([FAD o0 W 2|SENE Ti 1
32[FADJ oW 2|SENE T 10
32{FADJ oW 2|SENE TK 10
30]COM 8 4 W 2]JNWNW__JDOM_GW; STK 5
30 4 W 7[NESW___|[DOM_GW, IND_GW,; MIS; STK 0
28[FADJ W 32]NENW__IDOM_GW, STK 0
25[FADJ W 22[NWSW_|[DOM_GW 5
320]COM W NESW___[STK 0
320|FADJ W SENW __ |DOM_GW 25
20|FADJ W SENE __[STK 2
20{FADJ 35 W SESE STK 0
1 36 W 30[SW STK 0
15|FADJ 38 4 W 22|NWNE___|DOM_GW 10
15[COM 8 W NWNW_{STK 3
12|[FADJ 6 W 14[SWSW_ |DOM_GW. 20
12|[FADJ 4 4 W J4[NENW__[STK
T0[FADJ 8 4 W 22|SENE DOM_GW. 25
305[FADS 36 Z W 26]SWNW__[STK 20
305{COM 5 0 W T9[SWSE TK 10
05[FADJ 5 0 W S|SWSE TK 1
05]FADJ 4 W 7[NWNW_|DOM_GW 12
04[FADJ oW 27|SENW__[STK B
04[COM 54 W 26[NWNW__|DOM_GW; STK 25
03[FADS W 22[NENW__|STK 5
00[INC 35 83 W S|NENE __[MIS. STK 25
00[COM I W 7[SWSE ker 0
00|FADJ QW 33[NESE___[STK 2
00]COM 2 W 29|NWSW__|STK 5
C0|FADJ 87T W NENE ‘DOM GW, STK 25
00[COM 6 89 W 18[SWSW__ISTK 25)
00|FADJ 8 9T W I6[SWSW TK 2
G0|FADJ 7 88 W 18[SENW Tk 75
00]COM 88 W 28[NWNW TK Q
00|FADJ 88 W 31|NESW__|STK €
00]FADJ S0 W SENE TK 7.5
00[FADJ 50 W 13[SWSE 25|
297[COM 38 W SWNW 3
295FAD. 36 93 W 20|NWNE K 10
291|FADJ 38 4 W 22[NWSW_[DOM_GW. 8TK 12
280|FADJ 36 7W 6|SESW___|DOM_GW, STK 25
280|FADJ 38 4 W 11|NWSW_IDOM_GW, STK 10
280|FADJ 36 89 W 20]SESE STK 25
270|FADJ 38 oW 18[NWNW__[MIS 0]
260[FADJ 6 oW 26[SESE K 1
260]FADJ 4 54 W 32[NWNE TK 17
260]FADJ 8 89 W 25|SESW TK 0

MACIORENCana58)-026-001Finais\2_Tabies\201303_SEO-wais_TBL2
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TABLE 2. WATER WELL INFORMATION

MARLIN 29-21 wDowW

AQUIFER EXEMPTION RESPONSE

FREMONT AND NATRONA COUNTIES, WYOMING

Yield
Woeli Depth|: Status Township Range Section QuarteQ Use(s) (gallons
uarter. per
minute)
260[COM 5 4 W 18[NENE___[STK 10
255|FADJ 4 W 19|SESE___[DOM_GW 6
255[FADJ 7 W SWNW K 10
252|FADJ 36 BOW 28[SESE 10
252 |FADJ 4 92 W 18[NESE K 5
250[FADJ 5 83 W 20|SESW___|DOM_GW, STK 10
250|COM 4 2 W 36[SESE___|5TK 10
250]COM 4 W SESE_ |DOM _GW, STK 3
250|FADS 4 W WNW__|DOM_GW. 10
250[FADJ 4 W 4[NWSE__[STK 25
250 2 W 2[NWSE 25)
250]COM B3 W 9|NWNE__|IND_GW 125
250[FAD] LW 28|NESW__|DOM_GW, STK 20
250[FADJ 4 W 31|SWSE___|DOM_GW, STK 25
250[FADJ W 18[NWSW__[STK 1
45[FADY 0 W DOM_GW
45|FADJ 4 TW NESE K 1
20[FADS W NESE K 1
40]COM W ENW K 7
20|FADS W SESW
Z0[COM W DOM_GW 0
40]FADJ W NWSE [T 0
70]COM W SWSE__|MI 25,
40[FADJ 92 W SESW_|ST
Z0[FADS 93 W NESE 1
40|FADJ 88 W 0[SEN
FAD. 36 92 W 0]SWN 25|
FAD. 36 89 2|NENE___|DOM_GW 15
32|FAD 2 3[NWNW__|STK 10
32|FAD 4 W 3INWNW__|STK
230}FAD. W g‘ﬁN E DOM_GW 1
230]FAD. 94 W 3[SENW__[STK
225]FAD, 4 W 2|SWNW_[STK
225]FAD. 89 W 0[SWSW__|DOM_GW, STK 2
20[FAD. W NWNW_|[DOM_GW 2
Z0[COM S W 4[SWSE___[STK 2
20[FADJ TW WNW__|[DOM_GW; 5TK
20[CoM 7 W WSE___|STK
30[FADJ W NESE STK
COM W 21[SESW___|DOM_GW; STK 1
FADJ B8 W 35[NESW T
[FADJ 8 W 17 [NWNW ji 7
H]coM W 25|NESE i
O[FADJ 7 4 W 25[NESE T 10
05[INC 2 W SENW__|MI 0
03[FAD I W SWSW__|STI
00[FAD 4 W NWSW_|DOM_GW
00|FAD 36 2 W 0[SWSW_|sTK
200/FAD. 4 W 4|SWSW__[STK
200[FAD. 4 3W 9|SESE __|DOM _GW, STK 10
200|FAD. 89 W 6[NWNW__|S 8
200|FAD. 39 92W SENW__|S 25
200{FADJ 37 9 W NWSW__ S 10
98|FADJ 38 0 W NENW __|DOM_GW 15|
9B|FAD 38 54 W SESW___|DOM_GW, STK 5
O1FAD. 7 W 21[SESW___|STK 72
FAJ W 13|NWNW_{DOM_GW 25
FAD. 2 W 29|SESE STK 20|
COM W 4[NESW__[STK 14
lEAD 0 W BINWNW_|DOM_GW 0
88[FAD 4 W 3[SWNE__[STK
85|FAD. 38 W BINWNW __[DOM_GW 2
83|FAD. 0 W NWNW _[DOM_GW 1
BO[COM Y 7W NENE _ [STK
o]coM W SENW___[STK 2
0 W SENW__|IRR_GW, STK 200
0 34 W NWSE___|DOM_GW 12
0 0 W T9|NENW__[STK 5
0 0 W NESE DOM_GW, STK 10
4 W 27[NENE___[STK 4
0 W 2|NENE___|DOM GW.
0 W 2|SENE STK
8 W 2|SWSE___|DOM_GW, STK 1
0 W 18[NWNW__[DOM_GW 1
0 W 20[NWSE Ti 5]
89 W 14[NWNW__|STK 2
7 W TK
0 W NESW TK
4 B W NENW__[DOM_GW, STK
6 8 W SWSE__[MIS 0
B9 W SWNE___[STK 10
4 N 8 W SWSW__[MIS 5
9 W 17|[NWRE __[STK B
oW 1 DOM_GW 10
89 W 14[NWNE___[STK 75
W 23[SERW___[STK 5
BIW NWNE __|IRR_GW, 5TK 50
36 B9 W SWNE |STK 75
34 W NENE__[STK 5
38 W NENE __|DOM_GW 25
35 W NWSE___|STK
36 BEW SESE___[STK 5
38 90 W 1 |DOM_GW; STK 20
35 90 W Z3[NENE___[STK 3
38 0 W DOM_GW 10
34 TW NESW ___|STK 5]
36 2 W SWNW__[STK 5]
36 89 W [NENW __|DOM_GW, STK 15
34 oW NENW _|STK 20,
34 W 26|NWNE__|MIS 25
38 W 7[NWSE __|DOM_GW _oi
37 W 24[NWNW__|STK o|
8 0 W 7 DOM_GW gl
7 B89 W I5[SENW Isw 5
7 88 W 18[SWSE__|STK 5|
35 5T W 1[NWNE__|STK 5]

_SEC-Wells_TBL-2
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FREMONT AND NATRONA COUNTIES, WYOMING

TABLE 2. WATER WELL INFORMATION

MARLIN 29-21 WDW

AQUIFER EXEMPTION RESPONSE

Yield
Waell Depth| Status Townighip Range Usats} (g:l:n.
. miriute)
60[INC AN 5 W S 0
60[FADJ 34 N 9 W 3|SESW TK
56 |FADS 7 BT W 8[SESE K i)
55|FADJ 35 N g1 W A[SWSE TK 5
51]COM 5 7W 8[SWSW__|STK 3
50[COM 34 88 W BISWNW_ISTK 5
50[FADJ 7 W 25|SWNW__|[DOM_GW. STK 5
50]FADJ 39 W 14[SWNE___[STK 6
50|FADJ W NWNW__|STK 138
S0[COM W 33[SWN STK 10
50[FAD: 88 W 21|NESW__|STK
50[FAD. 39 oW NEN STK
S0[FAD. o W 2[NENW__IsT 1
50|FADJ 2 W 32[NWNW__|STK 25,
50[FADJ 0 W 2[SENW__IS 4
50[FAD 38 0 W [SWNE__[s 5
50[FAD] 39 0 W 4[NWSW 7
50[FADJ 38 7 W 4[SWSW__[ST 10|
50 |FADJ 36 W G[NWSW__|sTK
50[COM 34 7W 29|SWNE T
48[FADJ 36 0 W 22[SWNE___|DOM_GW, STK
45|FADJ 35 0 W 15[SWNW __|[DOM_GW. STK P
45[INC 36 88 W 3[NWSE__|S 2|
45[FADJ 36 88 W 3[NWSE__|STK
45[CoM 3N 88 W 21[SENE___|STK
42|FADJ 36 7W 22[NESE___|Mis 1
40|FADJ 38 54 W 23[SWSE___|DOM_GW; STK Ei
30 INC 34 W SWNE__|MIS; STK 75
40{COM 34 W 16|SWSW__[STK 75,
40[FAD W T3[SESW___[STK 5
38|FAD 0 W 10[SWS DOM_GW, STK 10
35[FAD TW 25|NWNE___|DOM_GW, STK 7.
FADJ 9 W 23[NWNE__{STK 7
FADJ B3 W NEN DOM_GW, STK 7.
T33]FADJ 38 N 50 W 18[NWNW__|DOM_GW. 2
133]COM 35N B W 13|NWSE TK 10
132|FADJ 34N W NENW TK 5
130[FAD. BN 4 W NWNE TK 3
130|FAD. 6 N W 13|NENE TK 10
130|FAD. 6 N 4 W 28[SENW___|DOM_GW, STK 25|
125|FAD. 6 N 88 W @:@w
125|FADJ 35N 91 W 34|NENW__|STK
125]FADJ 38 N B3 W NESE STK
T22|coM 3TN W NESW__|DOM_GW, STK
121|FAD. 39 54 W O[SWSW _|MIs 2
121]FAD. 33 4 W 0|SWSW __[MIS 5
120|FAD. 35 0 W O[NWswW__|sTi 10
120[COM 39 54 W 1[SENW__STK 75|
20|FADJ 39 W SINWNE__|S 5
20[FADJ 37 TW O[SWNE__[S 8
20]UNA 39 34 W 1[SENW___[MIS 70
20[COM 6 88 W TZ[NWSW__[DOM_GW 1
FADJ 7 92 W 4[SENW_[STK
94 W 20[SWSW__MIS
FADJ 88 W 32[SENE___[STK
FADJ 0 W 7INWSW__|STK
FADJ W 6|SESE___|STK 7
o[com W NWSW__|DOM_GW 2
95]CoM W 4[NESE___[STK 0
04]FADJ 4 W 6|SWSE__|DOM_GW, STK 0
01]COM 7 W 2[NWNE__|STK 5
o0[COM 3 7 W S[NESW___[STK 5
00[FADJ B8 W 2[NENE___[STK 15
oo[Com 88 W 2[NWSW_|DOM_GW 20
00[COM W 7|NWSW__|DOM_GW. 0
00|COM W 2[NWSW__|DOM_GW, STK 1
00[FADJ 54 W 2|SWNW__|DOM_GW; STK 0,
00]FADS 36 9 W O[NENE___IDOM _GW; STK 75
00|COM 34 7W 7|SENE___[S 3
56[FADJ 39 oW B|SWNE___|S 0
95[COM, 3W T0[NWNW_[5 0
92[FAD. 34 89 W 5|NENW__|S 0
90|FAD. IW 2[NENE__[STK 125
0|FAD. W O[NWSW__|DOM GW. STK 20
0]FADJ W 6[SWNE__[STK 9
0[FADJ N W O]JNENW TK 6
0|FAD.] 38N 0w 9|NESW TK 20)
O}FADJ 7 N 7 W 34|NWNE TK 1
5|COM 34N 3 W 34|SESE TK
5|COM 7 W 29]NESE___|DOM_GW
O[FADJ 4 W 6[NENW _|DOM_GW, STK 20
o[FADS oW SESE TK
0[FADJ 2 W SESW TK 7.
0[FADJ 7N BIW RENW TK
50]COM 5N 87 W 2|NESE TK 7
75[FADJ 7N 90 W O[NWSW__|DOM_GW. STK
75]COM 34 N 89 W SWSW STK
75]FADJ 5 N B8 W SWNW fer
T0|FADJ 38N 0 W NESW___|DOM_GW 3
67|FAD] 6 88 W NENW___[DOM_GW; STK 7.
65|FADJ 4 ] 20[SWSW__[STK 10
65[FADJ 34 W 4]SESE___[STK 25
55[COM 34 W J6[SWSE__|STK 4
65[FADS 34 2 W 4[SESE___|DOM_GW; 25)
62[COM 35 BT W 19|NENE__ [DOM_GW, 20
60[FADJ 39 94 W 21|SESW___|DOM_GW, STK 25
57|FADJ 38 90 W TINWNW_[STK 10
55[COM 34 B9 W 31|NWNE__ |STK 10
50]COM 34 88 W 26[NWNE __|STK 5
50]FADJ 3 92 W 22][NESW___|DOM_GW, STK 70|
50|COM 35 87 W 7|NESE___[STK 5
50[FADJ 38 90 W B[NENE___|STK 3
45[FADJ 39 88 W 29[SWNE ___|DOM_GW; STK 0
43[COM 35 87 W 18|NWSW__[STK 0
40[FADJ 39 90 W 9[NENE___[STK 0
27[CoM 35N BT W 19[SWNW__[S5TK 0

MACtoEnCanat563-028-00 WFinak\2_Tanies\201303_SEC-Weils_TBL-2
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TABLE 2. WATER WELL INFORMATION

MARLIN 29-21 WDW

AQUIFER EXEMPTION RESPONSE

FREMONT AND NATRONA COUNTIES, WYOMING

Yield
- : . Quartet/Q (gallons
Well Depth{  Status Township: Range Section . dadtar Usa(s) bet
minute!
0lFADJ 0 W 3|SWSw__ [DOM_GW; STK 30
5|COM W 2|SESW K 25|
5]COM w 3]SESE K 20
2{FADJ 38 W 29|SESE 3
2|CoOM W 23[swaw DOM_GW 30
DJFADJ 1 W 5]SWNE STK 3
0]FADJ 8 W 18INESW DOM_GW; STK 15

MACIOFIENCana\563-028.001\Finata2_Tables\201303_SEC-wells_TBL-2
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Mike Hoyt

Lab Manager

Precision Analysis

Mike Hoyi@Precision-labs.com

March 6™, 2013
Steve,

As we discussed on the phone, please find the following summary of the Marlin Well 29-21 water testing project
from August of 2012.

¢ Project requested and coordinated by Bryan Wolfe with Encana

* Sample collection at Marlin Well 29-21 by Precision Analysis employee Quinn Peterson on August 21%,
2012

* Precision Analysis Laboratory performed various water tests
Contract Lab, iML, pefformed total and dissolved metals tests

e Final, compiled Report distributed out Sept. 11, 2012

Project management including communication, paperwork, and custody forms were all handled properly.

Field sampling was conducted following all of our established and required policies and procedures. These
include such items as proper sampling techniques, correct sample containers, and correct use of preservatives
where applicable. Please note additional document containing field sampling standard operating procedure.
Laboratory standard policies and procedures were executed for the various analytes requested. Quality controls
such as data validation and approval, matrix spikes, LCSs {laboratory control samples), and duplicates were
utilized based on individual analysis operating procedures. Please note additional document containing Quality

Control manual.

Holding time is another important factor in water analysis. For the Marlin Well job, all anaiysis requested and
reported were done within the recommended holding times specified by the EPA.

Please let me know if | can help with any other questions.
Sincerely,

Mike Hoyt
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SQP; 50000
Sample Collection Guide

1.0

2.0

Summary

Sample data validity and integrity start with appropriate sampling procedures.

This procedure covers the environmental sampling of both soil and water. Sampling
instructions are first explained by sample matrix, starting with soil and then water,
Instructions are further broken down by sampie container with the appropriate
analytes for each container listed in each section.

An additional section discusses sampling by environmental conditions. It describes
the proper way to sample surface waters, flowing water, water from pipes, and
topsoil sampling. Sub-surface soil sampling with an auger is not covered in this
method and the sampler shouid reference the appropriate ASTM method.

Because of the complexity of soil/water sampling this SOP should be thought of as a
guide and not an authoritative docurment. Environmenta! conditions, available
equipment, and customer requirements may require deviations from this SOP. In
these cases, the appropriate Technical Director or Sampling Manager should be
consulted for instructions and any approved sampling deviations.

Definitions

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

Alkalinity-Measure of the basicity of a sample, generally measured as bicarbonate,
carbonate, and hydroxide

Biochemical Oxygen Demand (BOD)- a chemical procedure for determining how fast
biological organisms and their chemical reactions use up oxygen in a body of water

Chemical Oxygen Demand (COD)- used to indirectly measure the amount of organic
compound in water

Compositing of samples-a process for combining discrete samples for a given area or
time to get a sample that is representative of the whole area or time period

Conductivity-Measures the ability to conduct an electrical current

Diesel Range Organics (DRO)- All chromatographic peaks eluting between decane Ci,
and octacosane Csg.

Gasoline Range Organics (GRO)- All chromatographic peaks eluting between 2-
methylpentane (a C¢) and 1,2,4-trimethylbenzene (a Cs, that elutes after decane).

Grab Sample-A sample that is collected at one discrete time and place.

pH- A measure of the acidity or basicity of a solution,

20f14





3.0

2.10

2.11

2.12

2.13

2.14

2.15

2.16

Policy

3.1

3.2

3.3

3.4

3.5

3.6

SOP: 50000
Sample Collection Guide

Major Anions-Chloride, Fluoride, Sulfate, Phosphate, Nitrate
Major Cations-Calcium, Magnesium, Iron, Potassium, Sodium

Resistivity-The inverse of conductivity, measures how strongly the sample opposes
the flow of electrical current.

Routine Oilfield Analysis (ROA)-Major Cations & Anions, pH, Alkalinity, Specific
Gravity, Conductivity/Resistivity, and TDS.

Scum-all extraneous matter on the surface of water including foam, sticks, garbage,
oil layer, etc.

Total Suspended Solids (TSS)-Total filterable solids > 2.0 ym in diameter that
contribute to the turbidity of a water sample.

Total Dissolved Solids (TDS)- the combined content of all substances contained in a
liguid which are in a dissolved form and have a diameter < 2.0 pm.

Laboratory compositing of samples is preferred to compositing in the field,

All sample containers must be clean before use; bacterial sampling containers must
be sterile.

If a sample is not taken right the first time, use a new bottle to resample. NEVER
reuse the same bottle,

If there are any questions to contact a Technical Director or the Sampling Manager
before sampling. Please call (307) 856-0866

Samples sampled in inappropriate containers may be analyzed, but their results will
be qualified.

Samples brought in without a custody seal may be analyzed, but are not considered
evidentiary quality resulits.

3o0f14
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4.0

Safety

NOTE: This document provides only general guidelines about safety procedures. Specific
and detailed instructions are included in the Precision Analysis Safety Manual.

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

4,12

Always remember people come first,
For all samples, avoid skin contact or getting any in eyes.

Wear appropriate personal protective equipment as the job requires. Refer to Safety
Manual: Personal Protective Equipment and Hazard Assessment Section.

Never handie broken sample bottles without appropriate gloves.
When sampling in dangerous situations (such as fast moving streams, inaccessible
areas, areas with steep gradients, high H,S, etc.) sample in teams and keep each

team member within view,

4.5.1 A JSA or tailgate meeting should be performed to discuss and document the
hazardous work being performed.

4.5.2 When a Self Contained Breathing Apparatus (SCBA) is to be worn, a rescue
supervisor shall be present and have on a SCBA.

When sampling in an area where H,S is present, an escape pack shall be worn on the
shoulder at all time. Refer to Safety Manual: Hydrogen Sulfide Section,

When appropriate, H,S badges, or equivalent, shall be worn on the outermost layer
of clothing and shall be located on the person’s chest area.

If reaching down into a pit or stream for a sample is required always lay down in a
prone position to coilect the sample.

Preserved samples may build up pressure and break botties when exposed to heat.
Allow samples to settle after adding preservative and before capping.

Before sampling any pressurized gases or liquids, verify that the sampling container
is rated for the expected levels of pressure.

If sampling requires your feet to be off the ground you must be in a fall protection
harness. Refer to Safety Manual: Fall Protection and Ladders Section.

For natural gas sampling refer to API 14.1 and GPA 2166-05
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5.0 Soil Sampling Procedures

5.1 Large 1-L wide mouth glass jars

OLLE :

Soils
{Spot sampling, not for volatiles)

Solids/Sludge
{Spot sampling)

Oil & Grease/TPH {appropriate
but not preferred)

Don a new pair of gloves for each sample site.
Remove the sample bottle lid.

Clean the soil sampling trowel. See soil sampling procedures (6.4)

W N

Fill the bottle to just below the neck with soil.

a. Try to avoid putting rocks or sticks in the bottle.

Clean off any soil from the bottie threads with a paper towel.

Securely replace the sample bottie lid.

Fill out sampie bottle label with date/time and sample name and place.
Place the sample bottle in a protective bubble wrap cover.

© @ N W

Transport samples on ice, but make sure samples do not freeze.
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SOP: 50000
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5.2 Small 8oz Amber bottle

HOW N

10.
11,
12,

COLLECTION OF:

Soils
(For composite samples)

Solids/Sludge
(For composite samples)

Soils or solids/sludge for volatifes

Don a new pair of gloves for each sample site.

Remove the sample bottle lid.

Clean the soil sampling trowel,

Fill the bottle above the top of the jar,

a. Try to avoid putting rocks or sticks in the bottie.

Compact the soil into the jar with your trowel.

Continue filling and compacting the soil until there is a slight mound over the
top of the jar.

Using the trowel scrap off the soil so that it is flush with the top of the jar,
making sure to leave no headspace.

Clean off any soil from the bottle threads with a paper towel.

Securely replace the sample bottle lid.

Fill out sample bottle label with date and sampie name and place.

Place the sample bottie In a protective bubble wrap cover.

If composite sampling, sample each location with a different container.
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6.0 Water Sampling Procedures

6.1 Large 1-L amber glass jar with a small mouth

o w bk

10.
11.

COLLECTION OF:

Oil & Grease/TPH
{include preservative)

Diesel Range Organics-DRO
{do not include preservative)

Any type of oil/hydrocarbon
analysis in water
{do not include preservative)

Don a new pair of gloves for each sample site.

Fili out sample bottle label with date and sample name and place.

Remove the sample bottle iid.

Clear the water surface of scum.

Immerse the bottle partway in the water and allow water to flow into bottle,

Make every reasonable effort to ensure that none of the surface contaminates

get into the bottle.

Fill the bottle to just below the shoulder.

a. If an unpreserved sample bottle is overfilled (i.e. to the top) do not pour
out any sample or resample. It will be taken care of in the faboratory.

b‘. If a preserved sample bottle is overfilied, leave out the preservative,
record that the sample is unpreserved on the CoC, and submit the sample
to the laboratory within one day. Otherwise you must resample.

If sampling for Qil and Grease/TPH pour the acid from the plastic vial with the

yellow cap into the sample bottle.

If sampling for DROs do not put preservative in the bottle.

Securely replace the sample bottie lid.

Place the sampie bottle in a protective bubble wrap cover.
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6.2

40 mL clear or amber VOA vials, preserved and unpreserved

PRESERVED (blue caps)

UNPRESERVED (white caps)

COLLECTION OF:

BTEX (benzene, toluene, ethylbenzene,
xylenes) 3 vials*

Gasoline Range Organics-GRO 3 vials*

Diesel Range Organics-DRO 2 vials
{only for known high concentrations)

Methanol 2 vials
Total Organic Carbon-TOC 2 vials

Volatile Organic Compounds-VOCs
(EPA 8260) 3 vials

*if getting both BTEX and GRO use the
same 3 vials for both (dan’t need six)

CTION OF:

Volatiles that CANNOT be
preserved:

Sulfide
Chiorine

Other volatiles, but must be
analyzed with 7 days

8ofl14
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10.

11,

12.

13.
14,
15.

SOP: 50000
Sample Collection Guide

Verify that you have the correct vials to sample for the analytes of interest.

Don a new pair of gloves for each sample site.

Fill out a sample label for each set of samples.

Remove the lid for one vial.

a. Once the lid is removed all the following steps should be performed as
quickly as possible while still performing all sampling protocols.

Pour the sample slowly down the edge of the sample vial to avoid excess

agitation during filling,

Fill the vial completely so that a reverse (convex} meniscus is present and

ensure that there are no air bubbles present.

Securely replace the cap.

If sampling with a preserved vial, invert the vial 3 times to ensure proper

mixing with preservative,

While holding the vial with the cap down, gently tap the sample to check for

air bubbles.

If air bubbles are present remove the cap and add extra sample to get a

reverse meniscus. Repeat step 9.

If air bubbles are still present discard the sample and select a new vial to

recollect the sample. Repeat steps 3 - 8.

Fill the remaining vials in the same manner.

Place a compiete set of vials in a protective bubble wrap cover.

Seal the bubble wrap flap and place the label on the cover.

Chilt to 2-6°C using bags of ice, making sure that the samples do not come

into direct contact with ice or freeze.
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6.3 Plastic water sampling containers

Routine Qilfield Bottles (ROA)

COLL N OF: Routine
Oilfield Analysis (ROA) Major
Cations & Anions

TSS, TDS, pH

Large # of Analyses Requested

8 0z/16 oz Plastic Bottles

COLLECTION OF: T55*,
TDS, pH, COD Ammonia,
conductivity Major
Cations & Anions

* Always use at least 16 oz. size for TSS

A smaller # of analyses requested (e.g. if
only request pH and chioride give them

the 8 oz. bottle)
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900 mt "“Milk Jug”

COLLECTION OF:
BOD, TSS, TDS, pH
Ammonia, Conductivity

Major Cations & Anions

A medium # of analyses requested

250 mi Rigid Plastic Bottle

COLLECTION OF: Metals

{Arsenic, Barium, etc) Total
Metals-Needs Preserved

Dissolved Metals-Not Preserved

If unknown—DQ NOT preserve, it
can be added at the lab.

Don a new pair of gloves for each sample site.
Remove the sample bottle lid.
Fill the bottle to the shoulder.

Securely replace the lid.

vk W

Fill out sample bottle label with date and sample name and place.
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6.4 120 mL sealed sterile Idexx Jar

COLLECTION OF:

Bacteria Samples-

Fecal Coliform

Total Colliform
E. Cali

Drinking water samples should
get a bacteria test at the
minimum

Don a new pair of gloves

-

Remove the sample bottle lid.

Do not allow any of the preservative to spill out.

Fill the bottle to the 100 mL line or slightly above.

Securely replace the lid.

Fill out sample bottie label with date and sampie name and place.
Fill out custody seal and place it over the lid.

-

Chill the sample with ice untii delivered to laboratory.

© DN O WA W N

Samples requiring Fecal Coliform analysis must be brought to the {ab within 6
hours of sampling. All other bacterial analyses must be brought into the lab
within 30 hours of sampling.
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7.0 Environmental Procedures/Considerations

7.1

7.2

7.3

Surface Water

1, Sefect an appropriate sampling location—Look for an area that is accessible
and is representative of the sample site, e.g. don’t sample from a corner of
the pond where all the garbage has floated.

2. Once the sampling point is selected, clear off surface scum. Sampling poles,
sticks, or rocks may be used for this.

3. Sample according to the instructions for the applicable bottle.

4. Make sure that no floating matter gets in the bottle.

Moving water (streams, rivers, canals)

1. Select an appropriate sampling location
a. Sample as close to the center as possible, but at least 1 ft. away from the

shoreline,

b. Only sample moving water. Water pools or stagnant areas are not
appropriate.

c. Do not sampie where there is a water flow disruption that causes
turbulence such as below a large rock. This may contaminate your
sample with sediment.

2. After moving to the location, remove bottle lid and invert bottle.

3. Place the bottle in the water and siowly tip the open end into the current.
As soon as water starts flowing into the container move the bottle slowly
down in the water and back up. This should get a “composite” sample of all
the layers of the stream.

5. Do not sample too close to the bottom. This may contaminate the sampie
with sediment.

Water from Pipes and Faucets

7.3.1 Do not remove an aerator unless testing for the effects of the aerator (i.e.
comparing a sample with the aerator to one without).

{ ocate an appropriate sampling location.
Open flow to the location, if not already flowing
Let the site purge for about 3 minutes.
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7.4

7.5

a. Slower moving water may require up to 5 minutes.

4, Sample the water stream making sure that the container does not touch the
water port.
5. Sample with a minimum amount of agitation.

For bottles with preservative, limit the amount of water that flows into and
back out of the container, this will reduce the effectiveness of the

preservative,

Surface Soil

1. Select an appropriate sampling location-Refer to Doc. #50010 Developing Soil
Sampling Plans for more guidance.

2. Verify that the selected area is free of nonrepresentative disturbances such as
tire tracks, animal tracks, heavily stained soil, etc.
Select a sampling point with very few rocks.

4. Clean the sampling instrument (trowel, auger, shovel, clam-shell tool)

a. Wash the instrument with DI water and a clean rag.

b. Rinse the instrument with isopropyl alcohol, (for bacterial sampling only)

¢. Sterilize the instrument by flaming the alcohol. (for bacterial sampling

only)
Sample the soil.
Composite soil if needed.

Always seal the sampling container to prevent soil from drying.

© N oo o«

Deliver to the iaboratory as soon as possible.
Sub-Surface Soil

Refer to ASTM Methods D 4700-91 (Standard Guide for Soil Sampling from the
Vadose Zone) and D 1452-07a (Standard Practice for Soil Investigation and
Sampling by Auger Borings) for specific guidance on sub-surface soil sampling.
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SECTION 3 — INTRODUCTION AND SCOPE

The purpose of this Quality Manual is to outline the quality system for the laboratory. The Quality Manual
defines the policies, procedures, and documentation that assure analytical services continually meet a
defined standard of quality that is designed to provide clients with data of known and documented quality
and, where applicable, demonstrate regulatory compliance. The Quality Manual applies to the main
laboratory, the mobile laboratories, all employees, and contractors.

The Quality Manual sets the standard under which all laboratory operations are performed including the
laboratory's organization, objectives, and operating philosophy.

31 Scope of Testing

The laboratory scope of analytical testing and environmental sampling services is detailed in
appendix A-Laboratory Scope.

3.2 Table of Contents and References.

The table of contents is in Section 2 of this Manual. This Quality Manual uses the references from
the 2003 NELAC Standard, Chapter 5, Appendix A.

This Quality Manual is designed to meet the requirements of ISO 17025:2005.

Further specific information about analytical and sampling procedures can be found in the
associated SOPs.

3.3 Glossary and Acronyms Used
Refer to Doc. 00005 for glossary, terms, and acronyms.

SECTION 4 — ORGANIZATIONAL ROLES AND RESPONSIBILITIES

POLICY

The laboratory is a legally identifiable organization. Through application of the policies and procedures
outlined in this chapter, the laboratory assures that it is impartial and that personnel are free from undue
commercial, financial, or other undue pressures that might influence their technical judgment. The
laboratory is responsible for carrying out testing activities that meet the requirements of this Quality
Manua! and that meet the needs of the client.

4.1 Laboratory Organizational Structure

The organizational structure of Precision Analysis minimizes the potential for conflicting or undue
interests that might influence the technical judgment of analytical personnel.

Company positions and relationships are shown in the Precision Analysis Organization Chart
(Doc. 00040).
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Responsibility and Authority

MANAGEMENT includes the titles, President, Vice President, Laboratory Director, Technical
Directors, and the Quality Manager.

Management has overall responsibility for the technical operations and authority needed to
generate the required quality of laboratory operations.

Management ensures technical competence of personnel operating equipment, performing tests,
evaluating results, or signing reports, and limits authority to perform laboratory functions to those
appropriately trained and/or supervised.

Management is responsible for ensuring that Precision Analysis avoids involvement in any
activities that would diminish confidence in its competence, impartiality, judgment, or operational

integrity.
Procedure

The assignment of responsibilities, authorities, and interrelationships of the personnel who
manage, perform, or verify work affecting the quality of environmental tests is documented in
Precision Analysis’s personnel files which are maintained by the Qffice Manager.

Management bears specific responsibility for maintenance of the Quality System. This includes
defining roles and responsibilities to personnel, approving documents, providing required training,
providing a procedure for confidential reporting of data integrity issues, and periodically reviewing
data, procedures, and documentation.

SECTION 5 — QUALITY SYSTEMS

The laboratory's Quality System is documented in this Quality Manual and associated quality system
documents. Together they describe the policies, objectives, principles, organizational authority,
responsibilities, accountability, and implementation plan of the organization for ensuring quality in its work
processes, products, and services.

5.1

Quality Policy
Quality Policy Statement

The objective of the quality system and the commitment of management is to consistently
provide our customers with data of known and documented quality that meets their
requirements. Our policy is to use good professional practices, to maintain quality, and to
uphold the highest quality of service. The laboratory ensures that personnel are free from
any commercial, financial, and other undue pressures, which might adversely affect the
quality of work. This policy is implemented and enforced through the unequivocal
commitment of management, at all levels, to the Quality Assurance (QA) principles and
practices outlined in this manual. However, the primary responsibility for quality rests with
each individual within the laboratory organization. Every laboratory and field employee must
ensure that the generation and reporting of quality analytical data is a fundamental priority.
Every employee is required to familiarize themselves with the quality documentation and to
implement the policies and procedures in their work. All employees are trained annually on
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ethical principles and procedures surrounding the data that is generated. The laboratory
maintains a strict policy of client confidentiality.

5.2 Quality Manual

Management ensures that the laboratory’s policies and objectives for quality are documented by
reference or by inclusion in the Quality Manual, and that the Quality Manual is communicated to,
understood by, and implemented by all personnel concerned. The Quality Manager maintains the
Quality Manual.

Where the Quality Manual documents laboratory requirements, a separate SOP or policy is not
required.

Procedure

All directors of accredited analyses, Laboratory Director, and the Quality Manager sign the
Quality Manual. This serves as an indicator that they have read and understood the Quality
Manual, including the quality policy.

Employee training on the Quality Manual is ongoing and is documented.

SECTION 6 — DOCUMENT MANAGEMENT

This Section describes procedures for document management, which includes controlling, distributing,
reviewing, and accepting modifications. The purpose of document management is to preclude the use of
invalid and/or obsolete documents.

The laboratory manages four types of documents, 1) controlied, 2) approved, 3) obsolete, 4) pending.

A CONTROLLED DOCUMENT is an internal document that is uniquely identified, issued, tracked, and kept
current as part of the quality system.

APPROVED means reviewed, and either signed and dated, or acknowledged in writing or secure electronic
means by the issuing authority(ies).

OBSOLETE DOCUMENTS are documents that have been superseded by more recent versions.

PENDING DOCUMENTS are dacuments that are awaiting approval or are in initial draft status. Pending
documents are always signified by an “X” revision level.

Refer to the Document Management SOP (Doc. 00060) for specifics on document management policy
and procedures

All documents that affect the quality of laboratory data are managed appropriate to the scope and depth
required.

6.1 Controlled Documents

Documents will be reviewed and approved for use by the Laboratory Manager, any related
Technical Directors, and the Quality Manager prior to issue.
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Procedure

Documents are reviewed annually by management to ensure their contents are suitable and in
compliance with the current quality systems requirements, and accurately describe current
operations.

The Quality Manager is responsible for scheduling and conducting these reviews.

Approved copies of documents are available at all locations where operations are essential to the
effective functions of the laboratory.

Controlled internal documents are uniquely identified with 1) document number, 2) date of issue,
3) revision identification, 4) page number, 5) the total number of pages (or a mark to indicate the
end of the document), and 6) the signatures of the issuing authority (i.e. management).

A master list of controlled intemal documents is maintained that includes distribution, location,

and revision dates. The controlled document list is maintained by the Quality Manger. The
controlled document list is updated quarterly.

Document Changes to Controlied Documents

6.1.1.1  Paper Document Changes
Document changes are approved by the original issuing authority.
The document management process allows for handwritten modifications to
documents. Handwritten modifications must be initialed and dated by the analyst
making the changes.

Procedure

Amendments to documents are incorporated into a new revision and reissued as soon
as practicable.

6.1.1.2  Electronic Document Changes
Procedure
Suggested revisions to electronic documents are presented to the Technical Director
who then meets with the Quality Manager for review and approval. Changes to
electronic documents are approved either on an accompanying form or through

electronic means (such as email, change tracking functions, or memoranda).

Where practicable, the altered text or new text in the draft is identified during the
revision or review process to provide for easy identification of the modifications.

Obsolete Documents

All invalid or obsolete documents are removed from general distribution.
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Obsolete documents retained for legal use or historical knowledge preservation are appropriately
marked and retained.

Standard Operating Procedures

STANDARD OPERATING PROCEDURES (SOPS) are used to ensure consistency of application of
common procedures, are written procedures that describe in detail how to accurately reproduce
laboratory processes, and are of three types: 1) test method SOPs, which have specifically
required details, 2} sampling procedures, and 3) general use SOPs which document the more
general organizational procedures.

SOPs do not have to be formal documents with predefined section headings and contents. They
can be less formal descriptions of procedures described in the Quality Manual or other
documents.

Capies of all SOPs are accessible to all personnel.

Technical Directors are responsible for SOPs assigned to a location or department.

Each SOP indicates the document number, effective date, the revision number, and the
signature(s) of the issuing authority.

Test Method SOPs

The laboratory has SOPs for all test methods within its scope, located in the laboratory SOP
library. Field sampling and test SOPs are located in each of the mobile laboratories. Where
equipment manuals or published methods accurately reflect laboratory procedures in detail, a
separate SOP is not required.

Any deviation from a test method is documented, including both a description of the change made
and a technical justification. The deviation from a test method is reported to the client.

Each Test Method SOP includes or references (as applicable) the following:

a} identification of the test method;

b) applicable matrix or matrices;

¢) detection limit;

d) scope and application, including components to be analyzed;
e} summary of the test method;

f)y definitions;

g) interferences;

h) safety;

i} equipment and supplies;

j} reagents and standards;

k) sample collection, preservation, shipment and storage;
1) quality control, including acceptance criteria (5.4.10.6);
m) calibration and standardization;

n) procedure;

o) data analysis and calculations;
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p) method performance;

q} poliution prevention;

r) data assessment and acceptance criteria for quality control measures;
s} corrective actions for out-of-control ;

t) contingencies for handling out-of-control or unacceptable data;

u) waste management;

v) references; and,

w) any tables, diagrams, flowcharts and validation data.

SECTION 7 — REVIEW OF REQUESTS, TENDERS AND CONTRACTS

The review of all new analytical work assures that oversight is provided so that requirements are clearly
defined, the laboratory has adequate resources and capability, and the test method is applicable to the

customer's needs. This process assures that all work will be given adequate attention without shortcuts
that may compromise data quality.

Contracts for new work may be formal bids, signed documents, verbal, or electronic.

For details about project management refer to the Project Management SOP {Doc. 00070).

741

7.2

Procedure for the Review of Work Requests

The appropriate Technical Director determines if the taboratory has the necessary accreditations,
resources, including schedule, equipment, deliverables, and personnel to meet the work request.

The appropriate Technical Director informs the client of the results of the review if it indicates any
potential conflict, deficiency, lack of accreditation, or inability of the lab to complete the work
satisfactorily.

The client is informed of any deviation from the contract including the test method or sample
handling processes. All differences between the request and the final contract are resolved and
recorded before any work begins. It is necessary that the contract be acceptable to both the
laboratory and the client.

The review process is repeated when there are amendments to the original contract by the client.
The participating personnel are given copies of the amendments.

Project Approval

If large and complex projects are requested of the laboratory, the Technical Director may turn
over the project to a specific Project Manager. The Project Manager shall collect all necessary
information about the project.

The Business Manager will determine any fee discounts or additional fees that may be required
for the specific project. The Project Manager will then prepare the final quote to give to the
customer.
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7.3 Documentation of Review

Records are maintained for every contract or work request, when appropriate. This includes
pertinent discussions with a client relating to the client's requirements or the results of the work
during the period of execution of the contract.

SECTION 8 — SUBCONTRACTING OF TESTS

A SUBCONTRACT LABORATORY is defined as a laboratory external to this laboratory, or at a different location
than the address indicated on the front cover of this manual, that performs analyses for this laboratory.
Mobile faboratories or employees performing field measurements that are based out of the accredited
location are considered in-house analyses.

When subcontracting analytical services, the laboratory assures work requiring accreditation is placed
with an appropriately accredited laboratory or one that meets applicable statutory and regulatory
requirements for performing the tests.

PROCEDURE
A list of subcontractors is maintained.
A copy of the certificate and analyte list for subcontractors may be maintained as evidence of compliance.

The laboratory notifies the client of the intent to subcontract the work verbally or in writing.
When possible, the laboratory gains the approval of the client to subcontract their work prior to
implementation.

The laboratory performing the subcontracted work is identified in the final report. The laboratory assumes
responsibility to the client for the subcontractor’s work, except in the case where a client or a regulating
authority specified which subcontractor is to be used.

Refer to the Contract Laboratory Approval SOP (Doc. 00080) for further information regarding the
approval of contract laboratories. )

SECTION 9 — PURCHASING SERVICES AND SUPPLIES

The laboratory ensures that purchased supplies and services that affect the quality of environmentat tests
are of the required or specified quality by using approved suppliers and products.

The laboratory has procedures for purchasing, receiving, and storage of supplies that affect the quality of
environmental tests.

PROCEDURE

The laboratory manager reviews and approves the supplier of services and supplies and approves
technical content of purchasing documents prior to ordering.

Evaluation of suppliers is accomplished by ensuring the supplier ships the product or material ordered
and that the material is of the appropriate quality by signing packing slips or other supply receipt
documents. The purchasing documents contain the data that adequately describe the services and
supplies ordered.
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The faboratory keeps a list of approved suppliers.

Refer to the Purchasing Handling SOP (Doc. 00090) for further instruction.

SECTION 10 ~ SERVICE TO THE CLIENT

The laboratory collaborates with clients and/or their representatives in clarfying their requests and in
monitoring of the laboratory performance related to their work. Each request is reviewed to determine the
nature of the request and the |laboratory's ability to comply with the request within the confines of
prevailing statutes and/or regulations without risk to the confidentiality of other clients,

10.1  Client Confidentiality

Policy

The laboratory confidentiality policy is to not divulge or release any information to a third party
without proper authorization.

All electronic data (storage or transmissions) are kept confidential, based on technology and
laboratory limits, as required by client or regulation.

Procedure

All customer information is regarded as confidential. Precision Analysis witl not distribute
information or test results to 3" parties, including governmental or regulatory agencies, unless
requested to do so in writing by the customer.

Precision Analysis's computer network is considered a secure system that protects data at an
industry standard level. All access to this network requires authorization from management.
Employees must read and sign a confidentiality agreement before commencing any work for
Precision Analysis.

Any email communications from Precision Analysis will have a confidentiality notice included.
Any hardcopy documents with reference to customer information or test results are filed in
document storage. Document storage is maintained in a secure location. Documentation is kept

for a minimum of 5 years.

SECTION 11 — COMPLAINTS

The purpose of this section is to assure that customer complaints are addressed and cormrected. This
includes requests to verify results or analytical data.

The appropriate Technical Director resolves all customer complaints in a timely fashion.
The Quality Manager assists the Technical Director in resolving complaints. The Quality Manager

reviews all customer complaints quarterly, verifies adequate corrective action plans, and reports any
trends to management.
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PROCEDURE

All customer complaints are documented by the person receiving the complaint and addressed by
appropriate personnel. if it is determined that a complaint is without merit, it is documented, and the client
is contacted. If it is determined that the complaint has merit, a corrective action is initiated. See Section
13 for corrective action procedures.

Customer complaints are reviewed during the Management Review process to ensure continual
improvement in customer service.

See the Customer Complaint SOP (Doc. 10110) for further guidance on customer complaint policies and
procedures.

SECTION 12 - CONTROL OF NON-CONFORMING WORK

NON-CONFORMING WORK is work that does not meet acceptance critena or requirements. Non-
conformances can include unacceptable quality control resuits (see Section 24-Assuring the Quality of
Results) or departures from standard operating procedures or test methods. Requests for departures
from laboratory procedures are approved by the appropriate Technical Director and documented.

The policy for control of non-conforming work is to identify the non-conformancs, determine if it will be
permitted, and take appropriate action. All employees have the authority to stop work on samples when
any aspect of the process does not conform to laboratory requirements.

PROCEDURE

The responsibilities and authorities for the management of non-conforming work are detailed in the
Management of Non-Conforming Work SOP (Doc. 00120). The procedure for investigating and taking
associated corrective actions of non-conforming work are described in Section 13.

The laboratory evaluates the significance of the nonconforming work, and takes corrective action
immediately. The client is notified if their data has been impacted. Resumption of work after non-
conformance is authorized by the Technical Director and the Quality Manager

SECTION 13 —~ CORRECTIVE ACTION

CORRECTIVE ACTION is the action taken to eliminate the causes of an existing nonconformity, defect, or
other undesirable situation in order to prevent recurrence (NELAC, 2003).

Deficiencies cited in extermal assessments, internal quality audits, data reviews, compiaints, or
managerial reviews are documented and require corrective action. Corrective actions taken are
appropriate for the magnitude of the problem and the degree of risk.

PROCEDURE

Each employee is responsible for initiating corrective action on routine data reviews. Technical Directors
are responsible for monitoring and recording corrective actions.

All deficiencies are investigated and a corrective action plan deveioped and implemented if determined
necessary. The implementation is monitored for effectiveness.
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Specific corrective action protocols specified in test methods may over-ride general corrective action
procedures specified in this manual.

1341

13.2

13.3

Selection and Implementation of Corrective Actions

ROOT CAUSE is the condition or event that, if corrected or eliminated, would prevent the recurrence
of a deficiency.

Once an exceedance or nonconformance is noted, the first action is an investigation to determine
the root cause. Records are maintained of nonconformances requiring corrective action to show
that the root cause(s) was investigated, and includes the resuits of the investigation.

Where uncertainty arises regarding the best approach for analysis of the cause of exceedances
that require corrective action, employees, under the direction of the Technical Director, will
recommend corrective actions to be initiated.

The appropriate Technical Director ensures that corrective actions are discharged within the
agreed upon time frame.

Completed corrective action reports are then filed with the associated standard procedure.

Monitoring of Corrective Action

The Technical Director will monitor implementation and documentation of the corrective action to
assure that the corrective actions were effective.

See the Corrective Action SOF (Doc. 00130) for further specific guidance on policies and
procedure.

Technical Corrective Action

ROOT CAUSE ANALYSIS in corrective action investigates the root cause of the problem.

Sample data associated with a failed quality control are evaluated for the need to be reanalyzed
or qualified.

Unacceptable quality control results are documented, and if the evaluation requires cause
analysis, the cause and solution are recorded.

The analyst is responsible for initiating or recommending corrective actions and ensuring that
exceedances of quality control acceptance criteria are documented.

Analysts routinely implement corrective actions for data with unacceptable QC measures. First
level correction may include re-analysis without further assessment. If the test method SOPs
address the specific actions to take, they are followed. Otherwise, corrective actions start with
assessment of the cause of the problem.

Technical Directors review corrective action reports and suggest improvements, alternative
approaches, and procedures where needed.If the data reported are affected adversely by the
nonconformance, the client is notified in writing.

Technical Directors may seek the aid of the Quality Manager in implementing a corrective action.
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The discovery of a non-conformance for results that have already been reported to the client must
be immediately evaluated for significance of the non-conformance, its acceptability to the client,
and determination of the appropriate corrective action,

13.4  Exceptionally Permitting Departures from Documented Policies and Procedures

The laboratory allows the release of non-conforming data only with approval by the appropriate
Technical Director or their designee on a case-by-case basis. Planned departures from
procedures or policies do not require audits or investigations. Planned departures must be
recorded in a project plan or on applicable chain of custody forms before the analysis of samples.

Permitted departures for non-conformances, such as QC failures, are fully documented and
include the reason for the departure, the affected SOP(s), the impact of the departure on the
data, and the data.

SECTION 14 — PREVENTIVE ACTION

PREVENTIVE ACTION, rather than corrective action, aims at minimizing or eliminating inferior data quality or
other non-conformance through scheduled maintenance and review, before the non-conformance occurs.

Preventive action includes, but is not limited to, review of QC data to identify quality trends, regularly
scheduled staff quality meetings, annual budget reviews, annual managerial reviews, scheduled
equipment maintenance, offsite backup of the LIMS, and other actions taken to prevent problems.

All employees have the authority to recommend preventive action procedures, however management is
responsible for implementing preventive action.

SECTION 15 — CONTROL OF RECORDS

RECORDS are a subset of documents, usually data recordings that include annotations, such as daily
refrigerator temperatures posted to a laboratory form, lists, spreadsheets, or analyst notes on a
chromatogram. Records may be on any form of media, including electronic and hard copy. Records allow
for the historical reconstruction of laboratory activities related to sample-handling and analysis.

The laboratory maintains a record system appropriate to its needs, records all laboratory activities, and
complies with applicable standards or regulations as required.

PROCEDURE

The laboratory retains all original observations, calculations and derived data, calibration records, and a
copy of the test report for 2 minimum of five years.

Retained records must contain the following information:

Sample ID

Sample receipt and storage conditions
Collection and analysis dates
Analytical results

Quality Control data

Changes to records will be in accordance with the Data Integrity Policy {Doc. 00173)
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Records of all procedures to which a sample is subjected while in the possession of the laboratory are
kept.

15.1  Records Management and Storage

Records, including electronic records, are easy to retrieve, legible, and protected from
deterioration or damage; held secure and in confidence; and are available to accrediting
authonties for a minimum of five years.

The laboratory maintains a record management system for control of laboratory notebooks,
instrument logbooks, standards logbooks, and records for data reduction, validation, storage, and
reporting.

Archived information and access logs are protected against fire, theft, loss, environmental
deterioration, vermin, and in the case of electronic records, electronic or magnetic sources.

In the event that the laboratory transfers ownership or goes out of business, records are
maintained or transferred according to the clients’ instructions.

Procedure

All electronic records are backed-up weekly. Access to protected records is limited to laboratory
management or their designees to prevent unauthorized access or amendment. Electronic
correspondence is backed-up monthly.

Data sheets, bench sheets, worksheets, and other documents that list values, calculations, or
results are filed in permanent storage yearly, at a minimum.

Record storage is a secure location. Access to hardcopy documents is controlled by a logbook.
All records are uniquely identified.

Observed data and calculations are recorded when they are made in accordance with the
sections 17.2-3 Data integrity Procedures.

Records stored on electronic media are supported by the hardware and software required for
retrieval and have hard copy or write protected backup copies.

Records are filed promptly and in an organized fashion.

Access to archived information is documented with an access log.

Further information on record retention can found in the Records Contro! Procedure.

15.2 Legal Chain of Custody Records

EVIDENTIARY SAMPLE DATA are used as legal evidence.

Procedures for evidentiary samples are documented in the Evidentiary Sample Management
SOP {Doc. 00225).
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SECTION 16 — AUDITS AND MANAGEMENT REVIEW

AUDITS measure laboratory performance and verify compliance with accreditation/ certification and project
requirements. Audits specifically provide management with an on-going assessment of the quality
system. They are also instrumental in identifying areas where improvement in the quality system will
increase the reliability of data. Audits are of four main types: internal, external, performance, and system.

Notification of clients for events that cast doubt on the validity of the resulits is completed within two

weeks.

16.1

16.2

Internal Audits

The laboratory conducts internat audits of its quality systems activities, including data integrity,
and the use of trained and qualified personnel at least annually. Personnel may not audit their
own activities except when it can be demonstrated that an effective audit will be carried out.
Procedure

Annually, the laboratory prepares a schedule of internal audits to be performed during the year.
These audits verify compliance with the requirements of the quality system, including analytical
methods, SOP's, ethics policies, other laboratory policies.

It is the responsibility of the Quality Manager to plan and organize audits as required by the
schedule and requested by management.

The area audited, the audit findings, and corrective actions are recorded.

All investigations that result in findings of inappropriate activity are documented and include any
disciplinary actions involved, corrective actions taken, and all appropriate notifications of clients.

Clients are notified promptly, in writing, when audit findings cast doubt on the validity of the data.

Audits are reviewed after completion to assure that corrective actions were implemented and
effective.

External Audits

It is the laboratory's policy to cooperate and assist with all external audits, whether performed by
clients or an accrediting authority.

All external audits are fully documented and tracked to closure.
Procedure

Management ensures that all areas of the laboratory are accessible to auditors as applicable and
that appropriate personnel are available to assist in conducting the audit.

Any findings related to an external audit follow corrective action procedures.
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Management ensures that corrective actions are carried out within the timeframe specified by the
auditor(s).

Performance Audits

Performance audits may be Proficiency Test Samples, internal single-blind samples, double-blind
samples through a provider or client, or anything that tests the performance of the analyst and
method.

The policy and procedures for Proficiency Test Samples are discussed in Section 23.7.

System Audits and Management Reviews

Management reviews the quality system and maintains records of review findings and actions.

Procedure

The guality system is reviewed annually, and findings are recorded. Managers assure that actions
are performed within agreed timeframes.

Management reviews will include:

Suitability of policies and procedures

Supervisory personnel reports

internal audit reports

Corrective and preventative actions

External assessments

Results of Proficiency Tests

Changes in volume and type of work

Client feedback

Customer complaints

Quality control activities

Available resources

Staff training

Any other appropriate subject matter
Findings from management reviews are recorded. These records ensure that corrective actions
are completed within one month of the review.
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SECTION 17 — PERSONNEL, TRAINING, AND DATA INTEGRITY

17.1

17.1.1

17.1.2

17.1.3

17.2

Job Descriptions

Job descriptions are available for all positions that manage, perform, or verify work affecting data
quality and they include the specific tasks, minimum education and qualifications, skills, and
experience required for each position.

Refer to Doc. 00041 Key Job Descriptions for specific responsibilities.

Laboratory Director

The Laboratory Director is in charge of all laboratory activities, and is the highest level manager.
The Laboratory Director signs the Quality Manual.

Technical Director(s)

Day to day supervision of technical taboratory operations is the responsibility of the Technical
Directors who are full-time members of the staff and who assure reliable data through the
following activities: monitoring quality control, corroborating the analysis performed, and signing
demonstrations of capability.

The Technical Directors certify that personnet with appropriate educational and/or technical
background perform all tests for which the laboratory is accredited.

Quality Manager

The Quality Manager has the authority and responsibility for ensuring that the quality system is
kept current, implemented, and followed.

The Quality Manager has direct access to the Laboratory Director and is independent of
operations where the Quality Manager has oversight.

When the Quality Manager is working in the lab, the Laboratory Manager will validate their work.

The Quality Manager arranges internal audits, reviews performance data, and ensures continued
compliance with all accreditations.

Designated alternates are appointed by management during the absence of the Laboratory
Director, Technicat Director or the Quality Manager, and always if the absence is more than 15
days.

Data Integrity and Ethics

DATA INTEGRITY is the result of the processes that together assure valid data of known and
documented quality.
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Data integrity and ethics procedures in the laboratory include training, signed, and dated integrity
documentation for all laboratory employees, periodic monitoring of data integrity, and
documented data integrity procedures.

Technical managers uphold the spirit and intent by supporting integrity procedures, by enforcing
data integrity procedures, and by signing and dating the data integrity procedure training forms.

Data integrity procedures and evidence of inappropriate actions are reviewed annually or through
regularly scheduled internal audits, and are updated by management.

The mechanism for confidential reporting of ethics and data integrity issues is (1) unrestricted
access 1o senior management, (2) an assurance that personnel will not be treated unfairly for
reporting instances of ethics and data integrity breaches, and (3) anonymous reporting to the
Quality Manager.

Employees are required to understand, through training and review of quality systems
documents, that any infractions of the laboratory data integrity procedures will result in a detailed
investigation that could lead to very serious consequences such as immediate termination, or
civil/criminal prosecution.

Any potential data integrity issue is handled confidentially until a follow-up evaluation, full
investigation, or other appropriate actions have been completed and the issues clarified.
Inappropriate activities are documented, including disciplinary actions, corrective actions, and
notifications of clients, if applicable. These documents are maintained for a minimum of 5 years.
Procedure

Any determination for detailed investigation of data integrity issues must be communicated to
senior management. Allegations are investigated and remain confidential to the extent necessary.

Documentation for all investigations that result in findings of inappropriate activity include any
disciplinary actions involved, corrective actions taken, and all appropriate notifications of clients.

Data integrity procedures are reviewed annually and are periodically monitored through in-depth
data review, records review, or other thorough check processes.'*

Refer to the Data Integrity Policy (Doc. 00173) for further instructions.

Data Integrity and Ethics Training

Data integrity training is provided for all employees initially upon hire and annually thereafter.

Attendance at an initial data integrity training (part of new employee orientation} and the annual
refresher training is recorded with a signature attendance sheet or other form of documentation
that demonstrates all staff have participated and understand their obligations related to data
integrity.

Training records regarding data integrity and ethics are signed and dated by senior management.
When contracted technical or support personnel are used, management is responsible for

ensuring that they are trained to the laboratory’s quality system and data integrity procedures,
competent to perform the assigned tasks, and appropriately supervised.
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Topics covered are provided in writing to all trainees.

General Training

All personnel are appropriately trained and competent in their assigned tasks before they
contribute to functions that can affect data quality. It is management's responsibility to assure
personnel are trained.

Only trained personne! are authorized to perform specific tasks.

New staff members are given introductory training and orientation upon arrival. Training is
documented by signature sheets of alt who attended.

Attendance at training sessions is documented on signature sheets.

The initial training for a new task contains the following steps:

All documentation involved with a new and unfamiliar task is read and understood by the
trainee.

Training is under the direct supervision of a qualified senior analyst. During the time the
analyst is training, the trainee may sign taboratory notebooks or logbooks, but laboratory
notebooks must be cosigned by the senior analyst, who is responsible for the data generated.

The trainee demonstrates competericy in the new task before they can operate
independently. The competency for a test method is accomplished by a Demonstration of
Capability as indicated in Section 19. Approval of competency is noted by the initials or
signature of the qualified senior analyst on the training form.

Each step of the training process is documented.

Ongoing training will consist of the following:

The analyst attests, through signature that they have read, understood, and agreed to
perform the latest version of the Quality Manual and any method SOP’s that the analyst
performs. ’

Annually, the analyst shows continued proficiency in each method they perform.
Other training as determined by management.

Proof of acceptable on-going training is documented by the annual demonstrations of
capability for each analyst and each method.
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SECTION 18 — ACCOMMODATIONS & ENVIRONMENTAL CONDITIONS

Laboratory facilities are designed and organized to facilitate testing of environmental samples.
Environmental conditions are monitored to ensure that conditions do not invalidate results or adversely
affect the required quality of any measurement.

Environmental tests are stopped when the environmental conditions jeopardize the results.

Access to, and use of areas affecting the quality of the environmental tests is controlled by restriction of
areas to autharized personnel only.

The laboratory work spaces are adequate for their use, and appropriately clean to support environmental
testing and ensure an unencumbered work area.

PROCEDURE

Laboratory space is arranged to minimize cross-contamination between incompatible areas of the
laboratory.

The organic analysis area is separated from all exhaust and solvent fumes.
Solvent extractors are kept separate from analytical instrumentation.
Alf microbiological samples are prepared and analyzed in a sterile area of the laboratory.

If the laboratory environment is required to be controlled by method or regulation, the adherence is
recorded.

General workplace procedures for laboratory workspaces (including mobile labs)-

Work areas are kept clean by all employees.

Spills are cleaned up immediately.

Tools and other equipment are returned to the proper location.

Unauthorized materials are not available in workplaces, i.e. whiteout, pencils.
Binders, documents, and files are kept in an orderly fashion.

Solvents and reagents are labeled and stored in proper fashion.

Samples and materials are stored in approved areas and not in work areas.
All trash and laboratory waste is disposed of correctly.

Additional workplace procedures for mobile laboratory workspaces-

Field sample hoses are wiped down and coiled before putting them away.
Vehicles are washed regularly.
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Precision Analysis is a “visual workplace”. Employees and management regularly participate in
workspace audits, 5-S events, red-tag events, and daily cleaning/maintenance activities.

SECTION 19~ TEST METHODS AND METHOD VALIDATION

A method is validated before it is put into use. All methods are published or documented.

19.1

19.2

193

19.3.1

Demonstration of Capability (DOC)

A DEMONSTRATION OF CAPABILITY (DOC) is a procedure to establish the ability of the analyst to
generate data of acceptable accuracy and precision.

WORK CELLS consist of analysts with specifically defined tasks who together perform the method.
Work cells together meet specified acceptance criteria and demonstrations of capability.

The laboratory confirms that it is capable of generating data of acceptable accuracy and precision
on all methods before employing them.

Procedure

A DOC is performed for each analyte whenever the method, analysts, analytes, or instrument
type is changed.

The Technical Director certifies that technical staff members in their area of expertise are trained
and authorized to perform all tests for which we are accredited by signing the DOC form.

The process for DOC is documented in the Test Method Validation SOP {Doc. 00190).

On-Going (or Continued) Proficiency

After the demonstration of capability is completed, on-going proficiency is maintained and
demonstrated at least annually through the analysis of either single-blind samples, performing
another DOC, or use of four consecutive laboratory control samples compared to pre-determined
acceptance limits for precision and accuracy.This is documented in the training file of each
analyst.

Initial Test Method Evaluation

For chemical analyses, the INITIAL TEST METHOD EVALUATION involves the determination of the Limit
of Detection (LOD), confirmation of the Limit of Quantitation (LOQ), an evaluation of precision and
bias, and an evaluation of the selectivity of the method.

Limit of Detection (LOD)

The Limit oF DETECTION (LOD) is an estimate of the minimum amount of a substance that an
analytical process can reliably detect. An LOD is analyte-and matrix specific and may be
laboratory-dependent. (NELAC Glossary 2003).

The LOD is determined by performing a Method Detection Limit (MDL) study as outlined in EPA
SW-846, chapter one, section 5.0.
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19.3.2 Limit of Quantitation (LOQ)

The LiMIT OF QUANTITATION {LOQ) is an estimate of the minimum amount of a substance that can
be reported with a specified degree of confidence. (NELAC Glossary 2003).

If an LOD study is not performed, concentrations less that the Limit of Quantitation are not
reported. If results are not reported outside of the calibration range {low), the LOD determination
is not required.

The lowest calibration standard is equal to the LOQ.

The LOQ will always be greater than the LOD.

Procedure

LODs are determined from a quality system matrix using all sample processing steps, and are
verified annually or when there is a change in the test method or instruments that affects
sensitivity.

For further information on LOD/MDL refer to Test Method Validation SOP {Doc. 00190)

The LOQ is verified using a quality systems matrix sample spiked at 1-2 times the determined
LOQ that returns a concentration within the acceptance criteria for accuracy, according to the

requirements of the method or client data quality objectives.

19.3.3 Precision and Bias

PRECISION is the degree to which a set of observations or measurements of the same property,
obtained under similar conditions, conform to themselves. Precision is usually expressed as
standard deviation, variance, or range, in either absolute or relative terms.

BIAS is the systematic error that contributes to the difference between the mean of a significant
number of test results and the accepted reference value.

Precision and bias are determined for standard and non-standard methods.
Procedure

Precision and bias are determined for standard methods through the performance of a
Demonstration of Capability.

Precision and bias using non-standard, modified standard or iaboratory-developed methods are
compared to the criteria established by the client (when requested), the method, or the laboratory.

Method validation beyond the Demonstration of Capability may require a separate Precision and
Bias study, which is outlined in the Test Method Validation SOP (Doc. 00190).
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19.3.4 Selectivity

194

19.5

19.6

SELECTIVITY is the capability of a test method or instrument to respond to a target substance or
constituent in the presence of non-target substances (EPA-QAD).

The laboratory evaluates selectivity through procedures defined in the test method SOPs.

Estimation of Uncertainty

ESTIMATION OF UNCERTAINTY consists of the sum (combining the components) of the uncertainties
of the numerous steps of the anatytical process, including, but not limited to, sample plan
variability, spatial and temporal sample variation, sampie heterogeneity, calibration/calibration
check variability, extraction variability, and weighing variability.

Procedure

The laboratory estimates uncertainty using the standard deviation calculated from routine quality
control samples.

Laboratory-Developed or Non-Standard Method Validation

Precision Analysis does not currently engage in method development or modification.

Control of Data

All calculations and all relevant data are subject to appropriate checks in a systematic manner.

Commercial off-the-shelf software (e. g. word processing, database and statistical programs)
used within the designed application range is considered sufficiently validated when in-house
programming is not used.

Procedure
The laboratory assures that computers and software are protected, maintained, and secure
through measures such as documentation, locked access, and control of the laboratory

environment.

The laboratory procedure to insure that reported data are free from transcription and calculation
errors is found in the Data Reporting Procedure (Doc. 00240).

The laboratory procedure that all quality control measures are reviewed and evaluated before
data are reported is found in the Data Analysis Procedure (Doc. 00230).

The laboratory procedure to address manual calculations, including manual integrations is found
in the Data Analysis Procedure (Doc. 00230).

The laboratory assures that computers, user-developed computer software, automated
equipment, or microprocessors used for the acquisition, processing, recording, reporting, storage,
or retrievat of environmental test data are:

a) documented in sufficient detail and validated as being adequate for use;
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b) protected for integrity and confidentiality of data entry or collection, data storage, data
transmission and data processing;

c) maintained to ensure proper functioning and are provided with the environmental and
operating conditions necessary to maintain the integrity of environmental test data; and

d) held secure including the prevention of unauthorized access to, and the unauthorized
amendment of, computer records.

SECTION 20 - EQUIPMENT

20.1

General Equipment Requirements

The taboratory provides all the necessary equipment required for the correct performance of the
scope of environmental testing presented in this Quality Manual.

All equipment and software used for testing and sampling is capable of achieving the accuracy
required and complies with the specifications of the environmental test method as specified in the
laboratory SOPs.

Equipment is operated only by authorized personnel.

The laboratory procedure for safe handling, transport, storage, use and planned maintenance of
measuring equipment to ensure proper functioning and in order to prevent contamination or
deterioration is found in the specific measuring equipment’s instruction manual. Additional
information can be found in the equipment maintenance documents [Doc. 00203 (support
equipment) and Doc. 00204 (analytical equipment)].

Procedure

Up-to-date instructions on the use and maintenance of equipment (including any relevant
manuals provided by the manufacturer of the equipment) are readily available for use by
laboratory personnel.

All equipment is calibrated or checked before being placed into use to ensure that it meets
laboratory specifications and the relevant standard specifications.

Test equipment, including hardware and software, are safeguarded from adjustments which
would invalidate the test resuits measured by limiting access to the equipment and using
password protection where possible.

Equipment that has been subject to overloading, mishandling, given suspect results, or been
shown to be defective or outside specifications is taken out of service, isolated to prevent its use,
or clearly labeled as being out of service until it has been shown to function properly. if it is shown
that previous tests are affected, then procedures for non-conforming work are followed.

When equipment is needed for a test that is outside of permanent control of the laboratory, the
lab ensures the equipment meets the requirements of this manual prior to its use by inspecting or
otherwise testing it.

Each item of equipment and the software used for testing and significant to the results is uniquely
identified and records of equipment and software are maintained. This information includes the
following:
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a) identity of the equipment and its software;

b) manufacturer's name, type identification, serial number or other unique identifier;
¢) checks that equipment complies with specifications of applicable tests;

d) current location;

e) manufacturer's instructions, if available, or a reference to their location;

f) dates, results and copies of reports and certificates of all calibrations, adjustments,
acceptance criteria, and the due date of next calibration;

g) maintenance plan where appropriate, and maintenance carried out to date; documentation on
all routine and non-routine maintenance activities and reference material verifications;

h) any damage, malfunction, modification or repair to the equipment;
1) date received and date placed into service (if available); and
J) condition when received, if available (new, used, reconditioned).

A list of equipment can be found in appendix D-Equipment List.

Support Equipment

SUPPORT EQUIPMENT includes, but is not limited to: balances, ovens, refrigerators, freezers,
incubators, water baths, temperature measuring devices, volumetric dispensing devices, and
thermal/pressure sample preparation devices.

All support equipment is maintained in proper working order and records are kept of all repair and
maintenance activities, including service calls.

Procedure

All raw data records are retained to document equipment performance. These records incfude
logbooks, data sheets, or equipment computer files.

All support equipment is calibrated or verified annually over the entire range of use using NIST
traceable references where available. The results of the calibration of support equipment are
within specifications or (1) the equipment is removed from service until repaired, or (2) records
are maintained of correction factors to correct all measurements.

Support equipment such as balances, ovens, refrigerators, freezers, and watear baths are checked
with a NIST traceable reference if available, each day prior to use, to ensure they are operating
within the expected range for the application for which the equipment is to be used.

Mechanical volumetric dispensing equipment, including burettes (except Class A glassware), is
checked for accuracy quarterly.

Glass micro-liter syringes have a certificate attesting to the established accuracy. If the certificate
of accuracy for gltass micro-liter syringes is not available, the accuracy of the syringe is
demonstrated upon receipt and documented.

For chemical tests that use autaclaves, the temperature, cycle time, and pressure is documented
by use of chemical indicators or temperature recorders and pressure gauges.
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For microbiology analyses, records for autocfaves used in the laboratory are required for the
following:

+ initial performance of the autociave functional properties (supplied by the instalier);

» temperature demonstration of sterilization continuous monitoring device or maximum
registering temperature;

o for every cycle, record date, contents, maximum temperature reached, time in sterilization
mode, total run time, and analysts initials;

o quarterly check of autoclave timing device against a stopwatch; and
¢ annual maintenance check to include a calibration of temperature device.

Acceptable operating parameters for support equipment may be found in appendix E-
Acceptance Criteria for Support Equipment.

Support Equipment Maintenance

Regular maintenance of support equipment, such as balances and fume hoods is conducted at
least annually.

Maintenance on other support equipment, such as ovens, refrigerators, and thermometers is
conducted on an as needed basis.

Records of maintenance to support equipment are documented in Instrument Maintenance Logs.
Each piece of support equipment does not necessarily have its own logbook. Maintenance
logbooks may be shared with equipment that is housed in the same laboratory area.

Support Equipment Calibration

Calibration requirements for analytical support equipment are listed and followed. (Refer to Doc.
00204)

Analytical Equipment

Maintenance for Analytical Equipment

All equipment is properly maintained, inspected, and cleaned.

Maintenance of analytical instruments and other equipment may include regularly scheduled
preventive maintenance or maintenance on an as-needed basis due to instrument malfunction
and is documented in Instrument Maintenance Logs, which become part of the laboratory's
permanent records.

initial_Instrument Calibration

initial instrument calibration and continuing instrument calibration verification are an important
part of ensuring data of known and documented quality. If more stringent calibration requirements
are included in a mandated method or by regulation, those calibration requirements override any
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requirements outlined here or in laboratory SOPs. Generally, instrument calibrations are provided
in test methods.

All initial instrument calibrations are verified with a standard obtained from a second source
traceable to a national standard when commercially available. if a second source is not available,
a standard prepared from a separate lot may be used as long as the manufacturer can
demonstrate the lot was prepared independently from other lots purchased.

If the reference or mandated method does not specify the number of calibration standards to use,
the minimum number is two not including blanks or a zero standard.

Any samples that are analyzed after an unacceptable initial calibration are re-anatyzed or the
data are reported with qualifiers, appropriate to the scope of the unacceptable condition.

Quantitation is always determined from the initial calibration unless the test method or applicable
regulations require quantitation from the continuing calibration.

The lowest calibration standard is the lowest concentration for which quantitative results can be
reported without qualification. The lowest calibration standard is equal to the Limit of Quantitation
and is greater than the limit of detection.

The highest calibration standard is the highest concentration for which quantitative resuits can be
reported.

Data reported that are greater than the highest calibration standard without dilution are
considered to be an estimate and are reported with a qualifier code and explained in the case
narrative.

Initial instrument calibration includes calculations, integrations, acceptance criteria, and
associated statistics referenced in the test method SOP.

Sufficient raw data records are collected to allow reconstruction of the initial instrument
calibration. These include, at a minimum, calibration date, test method, instrument, analysis date,
analyte names, analysts signature or initials, concentration and response, calibration curve or
response factor, or unique equation or coefficient used to reduce instrument responses to
concentration.

Calibration date and expiration date (when recalibration is due) is recorded for equipment
requiring calibration, where practicable.

Acceptance criteria are listed individual SOPs.

Corrective actions are performed when the initial calibration results are outside acceptance
criteria. Calibration points are not dropped from the middle of the curve. If the low or high
calibration point is dropped from the curve, the working curve is adjusted and sample results
outside the curve are qualified.

Resulits that are less than the lower calibration standard are considered to have increased
uncertainty and are reported with a qualifier code and explained in the case narrative,
Results that are greater than the highest calibration standard are either diluted to within the
calibration range, or considered to be an estimate; and are reported with a qualifier code and
explained in the case narrative.

page 29 of 39





20.3.3

20.3.4

DOC: 00001

Quality Systems Manual
Revision: 0.1

Date: 1/24/11

Continuing Instrument Calibration

The validity of the initial calibration is verified prior to sample analysis by use of a continuing
instrument calibration verification (CCV) standard.

Corrective action is initiated for continuing instrument calibration verification results that are
outside of acceptance criteria.

Continuing instrument calibration verification is performed at the beginning and end of each
analytical batch, except for instances when an internal standard is used. For methods employing
internal standards, only one verification is performed at the beginning of the analytical batch.

Continuing instrument calibration verification is performed whenever it is expected that the
analytical system may be out of calibration or might not meet verification acceptance criteria.

Continuing instrument calibration verification is performed when the time period for calibration or
the most recent calibration verification has expired.

Continuing instrument calibration verification is performed for all analytical systems that have a
calibration verification requirement.

Calibration is verified for each compound, element, or other discrete chemical species.

The calculations and associated statistics for continuing instrument calibration are included or
referenced in the test method SOP.

Sufficient raw data records are retained to allow reconstruction of the continuing instrument
calibration verification. Continuing instrument calibration verification records connect the
continuing verification date to the initial instrument calibration.

Acceptance criteria for continuing instrument calibration verification is found in the individual
method SOPs.

Unacceptable Continuing Instrument Calibration Verifications

If routine corrective action for continuing instrument calibration verification fails to produce a
second consecutive (immediate) calibration verification within acceptance criteria, then a new
calibration is performed or acceptable performance is demonstrated after corrective action with
two consecutive calibration verifications.

For any samples analyzed on a system with an unacceptable calibration, some results may be
useable if qualified and under the following conditions:

a) If the acceptance criteria are exceeded high (high bias) and the associated samples are
below detection, then those sample results that are non-detects may be reported as non-
detects.

b) If the acceptance criteria are exceeded low (low bias) and there are samples that exceed the
maximum regulatory limit, then those exceeding the regulatory limit may be reported.
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SECTION 21 — MEASUREMENT TRACEABILITY

Measurement quality assurance comes in part from traceability of standards to certified materials.

All equipment and instrumentation used that affects the quality of test results is calibrated prior to being
put into service and on a continuing basis. These calibrations are traceable to nationai standards of
measurement where available.

Measurements from laboratory eguipment provide the uncertainty required by test method or client.

If traceability of measurements to S! units is not possible or not relevant, evidence for correlation of
results through interlaboratory comparisons, proficiency testing, or independent analysis is provided.

PROCEDURE

All equipment and instrumentation that affects the quality of test results is calibrated according to the
minimum frequency suggested by the manufacturer, by regulation, by method, or as needed.

Clients can verify that required uncertainty is achieved by review of the internal quality control data, if
requested.

211 Reference Standards

REFERENCE STANDARDS are standards of the highest quality available at a given location, from
which measurements are derived.

Reference Standards, such as ASTM Class 1 weights, are used for calibration only and for no
other purpose unless it is shown that their performance as reference standards will not be
invalidated.

Procedure

Reference standards, such as ASTM Class 1 weights, are calibrated by an entity that can provide
traceability to national or international standards.

The following reference standards are sent out to be calibrated to a national standard:

a) Class 1 weights are sent out for calibration every 5 years.
b) Reference thermometers are sent out for calibration every 5 years.

21.2 Reference Materials

REFERENCE MATERIALS are substances that have concentrations that are sufficiently well
established to use for calibration or as a frame of reference.

Reference materials, where commercially available, are traceable to national standards of
measurement, or to Certified Reference Materials, usually by a Certificate of Analysis.

Internal reference materials, such as working standards or intermediate stock solutions, are
checked as far as technically and economically possible.
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Purchased Reference Materials require a Certificate of Analysis where available. Otherwise,
purchased reference materials are verified by application to a certified reference material,
interlaboratory comparison, andfor demonstration of capability.

Internal Reference Materials, such as working standards and intermediate stock solutions, are
checked with a demonstration of capability, or against a certified reference material.

a) Internal thermometers are checked annually against the NIST certified reference
thermometer.

b) Class A pipettes are verified for accuracy gravimetrically once a year.
c) Pipettors are verified against class A pipettes quarterly.

Transport and Storage of Reference Standards and Materials

The laboratory handles and transports reference standards and materials in a way that protects
their integrity.

Reference standard and material integrity is protected by separation from incompatible materials
and/or minimizing exposure to degrading environments or materials. Additionally, they are stored
according to manufacturer’s recommendations and separately from working standards or
samples.

Labeling of Reference Standards, Reagents, and Materials

Reference standards and materials are tracked from purchase, receipt, and storage through
disposal.

Reagent quality is verified upon receipt.

Records for all standards, reagents, reference materials, and media inciude:
1. the manufacturerfvendor name (or traceability to purchased stocks or neat compounds)
the manufacturer’s Certificate of Analysis or purity (if supplied)
the date of receipt
reference to the method of preparation
date of preparation
recommended storage conditions

N o~

an expiration date after which the material shall not be used (unless its reliability is
. verified by the laboratory). it may be documented elsewhere if referenced.
8. preparer's initials (if prepared)

In methods where the purity of reagents is not specified, analytical reagent grade is used. If the
purity is specified, that is the minimum acceptable grade. Purity is verified and documented
according to Section 9, Purchasing, Services, and Supplies.

All containers of standards, reagents, or materials, whether original or prepared, are labeted with
an expiration date. Containers of prepared standards and reference materials have a preparation
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date and unique identifier. This laboratory uses the date of standard preparation and sequential
numbers to identify standards.

Standard preparation records are kept in laboratory notebooks and indicate traceability to
purchased stocks or neat compounds, reference to the method of preparation, date of
preparation, expiration date, and preparer's initials.

Prepared reagents are verified to meet the requirements of the test method through analysis and
application against a second standard.

SECTION 22 — SAMPLE MANAGEMENT

22.1  Sample Receipt

Procedure

When samples are received at the laboratory, their condition is documented, they are given
unique identifiers, and they are logged into the sample tracking system.

Refer to the Sample Management SOP (Doc. 00220) for more information on sample receipt.

22.2 Sample Acceptance

The minimum conditions a sample must meet on receipt are:

Correct pH

Correct preservation, if needed

Correct temperature

Correct holding time

Correct bottle type

Container integrity

Correct documentation (sample ID, sample date & time, analyses requested)

If these conditions are not met, the client is contacted prior to any further processing.
Any samples processed that did not meet the conditions above are qualified appropriately.
Procedure

The iaboratory checks samples for the conditions above, where appropriate, to evaluate sample
acceptance.

The following preservation checks are performed and documented upon receipt:

Thermal preservation.

a) For temperature preservation, the temperature must be within £ 2°C unless ctherwise stated.

b) For samples that require preservation at 4°C, the acceptable range is “from just above
freezing to 6°C".
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¢) Samples that are delivered to the lab the same day as they are collected are likely not to
have reached a fully chilled temperature. This is acceptable if there is evidence that chilling
has begun.

d) Record on the receipt form if ice is present and the temperature.

Chlorine checks:
e} Microbiological samples from chiorinated water systems do not require a chlorine check if —

« Sufficient sodium thiosulfate is present (to neutralize 5mg/L chlorine for drinking water
and 15 mg/L chlorine for wastewater).

»  One container from each batch containers is checked for efficacy of the sodium
thiosulfate for Smg/L chlorine for drinking water and 15 mg/L chlorine for wastewater.

« Chlorine residual is checked in the field and documented.

pH checks:

f) The pH of samples requiring acid/base preservation is checked upon sample receipt or upon
initiation of analysis.

The sample acceptance policy is available to sample collection personnel, and emphasizes the
need for use of water resistant ink, use of appropriate containers, adherence to holding times,
sample volume requirements, and what to do with compromised samples.

Sample submission sheets from the field are maintained on file and by digital means.

If the checks performed upon sample receipt indicate the criteria are not met, then 1) the sample
is rejected as agreed with the client, 2) the decision to proceed is documented and agreed upon
with the client, 3) the condition is noted on the Chain of Custody form and/or tab receipt
documents, and 4) the data are qualified in the report.

Refer to the Sample Management SOP (Doc. 00220} for more information on sample
acceptance.

Sample ldentification

Samples, including subsamples, extracts, and digestates, are uniguely identified in a permanent
chronological record (such as a sample receipt log book or database) to prevent mix-up and to
document receipt of all sample containers.

Samples are assigned sequential numbers that reference more detailed information kept in the
LiMS.

The following information is collected in the LIMS:

a) Client or project name

b) Date and time of sampling

¢) Date and time of receipt at lab

d) Unique laboratory identification number

e) Unique field identification number (may be same as lab #)
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f) Initials of recorder
g) Analyses requested
h) Comments regarding rejection (if any).

Refer to the Sample Management SOP (Doc. 80220} for more information on sample
identification.

22.4 Sample Storage

Storage conditions are monitored for any required criteria, verified, and the verification recorded
in logbooks. This includes temperature monitoring and holding times.

Samples are held secure, as required. Samples are stored apart from standards, reagents, food
or potentially contaminating sources, and such that cross-contamination is minimized. All portions
of samples, including extracts, digestates, leachates, or any product of the sample is maintained
according to the required conditions.

Refer to the Sample Management SOP (Doc. 00220) for more information on sample storage.

22,5 Sample Disposal

Samples are disposed of according to Federal, State and local regulations. Procedures are
available for the disposal of samples, digestates, leachates, and extracts.

Refer to the Sample Management SOFP (Doc. 00220) for more information on sample disposal.

226 Sample Transport

Samples that are transported under the responsibility of the laboratory, where necessary, are
done so safely and according to storage conditions. This includes moving bottles within the
laboratory. Specific safety operations are addressed outside of this document.

Refer to the Sample Management SOP {Doc. 00220) for more information on sample transport.

22,7 Sampling Records

Sampling plans are based, whenever it is reasonablg or requested by the client, on appropriate
statistical sampling methods.

Sub-sampling within the laboratory is performed according to test method SOPs.

Relevant sampling data are recorded, including 1) the sampling procedure used, 2) the
identification of the sampler, 3) environmental conditions (if relevant), 4) the sampling location,
and 5) the statistics upon which the sampling procedures are based.

Refer to the Sampie Management SOP (Doc. 00220) for more information on sample records.
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SECTION 23 — QUALITY OF TEST RESULTS

23.1

23.2

Essential Quality Control Procedures

All essential quality control elements are collected and assessed on a continuing basis.

The qualities of test results are recorded in such a way that trends are detectable, and where
practicable, are statistically evaluated.

For test methods that do not provide acceptance criteria for an essential quality contro! element
or where no regulatory criteria exist, acceptance criteria are developed. Control limits are
developed using the mean, plus or minus 3 standard deviations; or static limits such as +/- 20
percent. These limits can be found in the associated method SCP.

The quality control procedures specified in test methods are followed by laboratory personnel.
The most siringent of control procedures is used in cases where multiple controls are offered. If it
is not clear which is the most stringent, that mandated by test method or regulation is followed.

To assure the validity of environmental tests performed certified reference materials are utilized,
proficiency tests are performed semi-annually, and replicate testing is performed.

Internal Quality Control Practices

Analytical data generated with QC samples that fall within prescribed acceptance limits indicate
the test method is IN CONTROL.

QC samples that fall outside QC limits indicate the test method is GUT OF CONTROL (non-
conforming) and that corrective action is required or that the data are qualified.

Detailed QC procedures and QC limits are included in test method standard operating procedures
(SOPs), or where unspecified in the SOPs, are detailed elsewhere.

All QC measures are assessed and evaluated on an on-going basis, so that trends are detected.

Positive and Negative Controls such as blanks, laboratory control samples, reference toxicants,
and sterility checks are utilized to assure method performance.

Selectivity, consistency, variability, and accuracy are assured through method specific, approved
measures including the use of controls, secondary analysis, proper equipment usage, and other
industry standard methods. Refer to specific analytical SOPs for more information.

The capabilities of the individual test methods are assured through detection fimits, reporting
limits, and establishment of working ranges.

Data reduction accuracy is accomplished by selection of appropriate formulas, pericdic data
reviews, and by calculations and statistical measures specified by individual method SOPs.

Additional information on the test results can be found in the Test Result Quality SOP (Doc.
00230).
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